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THE UNITED STATES NAVAL OBSERVATORY ECLIPSE 
EXPEDITION TO NIUAFOOU* 


ROSS W. MARRIOTT. 


The eclipse expedition to Niuafoou, which in many respects was 
unique in the history of eclipse observing, was organized by the superin- 
tendent and staff of the Naval Observatory early in 1930. 

The Naval Observatory, through its superintendent, invited the 
Leander McCormick Observatory of the University of Virginia and the 
Sproul Observatory of Swarthmore College to bring their instruments 
and unite with it, making the expedition a joint one. The superintend- 
ent stated that the Naval Observatory would bear the expenses of the 
transportation of all the instruments from Washington to Niuafoou 
and return; that it would furnish all building material and unskilled 
labor necessary for the erection of the instruments ; that it would shelter 
and ration the entire staff while on the island; and that a naval tender 
would transfer the observing staff from Pago-Pago to Niuafoou and 
return. The invitation was accepted and the instruments left Washing- 
ton early in June. 

In addition to the eclipse observing program, it was planned that the 
expedition should make an extensive study of the meteorological, geo- 
logical, and seismological conditions of the island of Niuafoou. Accord- 
ingly, scientists interested along these lines were included in the per- 
sonnel of the expedition. Instruments and equipment needed for these 
studies were taken to Niuafoou in order that the experts should gather 
all the data available during the time the expedition should remain on 
the island. The United States National Museum had a representative 
with the expedition who made a large, valuable, and interesting collec- 
tion of bird, animal, and marine specimens. 

Experts set up a radio station in the eclipse camp and two way com- 
munication was established with the rest of the world. 

The work of the expedition was carried out under the able direction 
of Commander C. H. J. Keppler, U.S.N., in the usual efficient manner 
which is characteristic of our Navy. The landing of the heavy instru- 
ments, provisions, camp equipment, and especially fresh water, on the 


*Published with the permission of the Superintendent of the U. S. Naval Ob- 
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of this report from the official records of Commander Keppler and Lieutenant 
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rocky coast of a primitive volcanic island was effected without mishap 
under the most trying conditions. 

The expedition with its stores and scientific equipment left San Fran- 
cisco on the S.S. Sierra of the Matson Line, July 31, 1930. Commander 
C. H. J. Keppler, U.S.N., was in charge of the expedition. He was 
accompanied by Lieutenant H. C. Kellers (MC), U.S.N., Mr. Bevan 
P. Sharpless of the Naval Observatory, Mr. Weld Arnold of the Amer- 
ican Geographical Society and School of Surveying, who was a repre- 
sentative of the Sproul Observatory, Dr. Thomas A. Jagger, an 
eminent volcanologist of the Hawaiian Islands, and the writer. The 
expedition reached Pago-Pago, American Samoa, on August 13. Pro- 
fessor S. A. Mitchell of the Leander McCormick Observatory and his 
assistant, Mr. H. P. Failes, sailed from San Francisco, August 21, to 
join the expedition at Niuafoou Island on September 10. Dr. J. J. 
Johnson joined the expedition on the island, October 19. 

The expedition was delayed in American Samoa for five days while 
sixty tons of stores and scientific instruments were transferred from the 
S.S. Sierra to the U.S.S. Tanager and U.S.S. Ontario. The former had 
been ordered by the Navy department to act as tender to the expedition 
and the latter was given over temporarily for the use of the expedition 
by the governor of American Samoa, Captain Lincoln, U.S.N., who 
placed every facility of the U. S. Naval Station at the disposal of the 
expedition. 

Besides the stores, equipment, and scientific instruments, twelve 
thousand feet of lumber and a quantity of cement were taken on these 
ships for the use of the expedition. Very comfortable quarters had been 
fitted up for the use of the scientists on the gun deck of the U.S.S. 
Tanager just forward of the chart room. 

The expedition on board the U.S.S. Tanager, left Pago-Pago early 
on the morning of August 18 and arrived off Angaha village, on the 
north coast of Niuafoou, about two o’clock on the afternoon of August 
19. An anchorage in ten to twelve fathoms on the edge of the very 
deep water was found three hundred yards north of the black lava spur 
that? ran out northward about one hundred yards from a very small 
rocky cove. On the east side of the cove was located a very good derrick 
capable of lifting about one ton. The derrick belonged to the traders 
of the island and was used to handle their out-going copra and their 
in-coming trade goods. 

Big swells rushed in from the sea and made landing a rather hazard- 
ous job even under the most ideal weather conditions. Members of the 
expedition and of the ship’s crew were invariably assured of a ducking 
when going ashore. The shore was rocky with great lava benches 
backed by precipitous cliffs about seventy-five feet high which rose from 
the lava spur to that part of the island on which Angaha village, the 
capitol of Niuafoou, is located. 

The eclipse party, officers, and scientists landed soon after the Tana- 
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ger anchored and called officially on the magistrate of the island, Mr. 
William Kaufusi, a native and the highest representative of the Tonga 
Government on Niuafoou. The white traders, Mr. C. A. Ramsey and 
Mr. William Quensell, were interviewed and arrangements were made 
whereby the use of their heavy boats, native boatmen, and laborers were 
secured to assist the ship’s boats in getting the eclipse equipment and 
stores ashore. 

Preliminary inspection was made for an eclipse camp site. It was 
finally decided to occupy the rather level place, about four hundred 
square rods, facing northward to the sea, just in front of the copra shed 
belonging to Mr. Quensell, trader and agent for the Burns, Philips Co. 
The area was mostly government land and the magistrate offered the 
free use of any such territory. He desired to give every possible assist- 
ance to the expedition, as did Mr. Ramsey and Mr. Quensell. 

While the eclipse party was on shore making preparations for estab- 
lishing the eclipse camp, the U.S.S. Tanager was busy making prepara- 
tions for planting the special five thousand pound anchor and mooring 
buoy which she brought from Pearl Harbor to be used as a regular 
mooring buoy while tending the eclipse expedition at Niuafoou. 

The first indication of the unfavorable anchorage off the coast of 
Niuafoou came when the Tanager lost her anchor in the foul lava bot- 
tom while she was attempting to heave in. The anchor was not recov- 
ered, although a native diver went down later and attempted it. It had 
fouled in the lava cracks and could not be released with the means at 
hand. The large buoy and heavy anchor were planted near the same 
position. 

At daylight on August 20, the day after the expedition reached the coast 
of Niuafoou, the unloading was begun. All hands from both the Tana- 
ger and Ontario, together with the native equipment which had been 
procured, worked until dark getting the stores and instruments ashore. 
The equipment was piled on the lava bench above high water and then 
during the next four days was hauled up the cliff to the camp site. Part 
was lugged up the rough trail; part was hauled up the copra chute on a 
special car which was constructed on board the Tanager for the pur- 
pose. 

By noon on August 21, all the equipment had been landed on the lava 
bench above high water mark. Besides the camp equipment, instruments, 
and regular stores, six fifty-gallon drums and twenty-four eight-gallon 
water breakers containing fresh water had been landed. 

In the late afternoon of August 21, while the crew was busily en- 
gaged in unloading, the Tanager, owing to the heavy swells, dragged 
the heavy anchor and buoy from its resting place into deep water. With 
half her officers and crew on shore helping with the stores, several hours 
were required to recover the anchor gear and relocate the moorings in 
a better spot pointed out by one of the traders as the best holding 
ground. It might be said here that the island of Niuafoou is the ruin 
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of a volcano peak projecting up out of the ocean. The anchor had 
merely been placed on a mountain side and rolled off. 

On August 24, five days after reaching the island of Niuafoou, the 
tents were pitched and camp routine established. A galley house and a 
carpenter shop had been constructed and were in commission. Mr. 
Quensell had given us the use of a part of his copra shed and the stores 
and scientific instruments which would be affected by the weather had 
been stored inside. A meridian line had been established. Time signals 
were coming in from Arlington and press news from San Francisco. 











EARLY CONSTRUCTION WorkK AT THE EcLipsE CAmp, NiuAFroou, TONGA. 


For three weeks an intensive program of construction work and erec- 
tion of instruments was carried on. The biggest job was the construc- 
tion work for the 63-foot tower telescope camera. The nature of the 
ground on the island was ill suited for the setting up of large astronomi- 
cal instruments, which require delicate adjustment, and which must be 
free from local disturbances. The soil was volcanic ash and disintegrat- 
ed lava. It was nowhere more than eighteen inches or two feet deep, 
while in many places the old lava projected above the surface. Below 
the top soil, there was a mixture of lava and ash, which was of a soft 
and spongy nature. A foot or so below the surface there were many 
cavities which were left in the process of erosion. It was not uncommon 
while digging for the construction work to have the bottom fall from 
the hole into one of these cavities. It was soon evident to us that every 
construction that required the semblance of stability had to be set on a 
solid concrete base. 

Eleven thousand feet of lumber and eight barrels of cement were 
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brought along, but the sand problem for concrete looked for a time like 
a serious one. Strange as it may seem for a tropical island in the South 
Pacific Ocean, fresh water and sand were very scarce on Niuafoou. Mr. 
Heyden, chief boatswain from the Tanager, reported that he had seen 
sand on the southwest coast of the island near the ruins of Futu village, 
about five miles from the eclipse camp. As it was impossible to carry 
this over the rough ridge to the camp site, it was planned to bring it in 
one of the Tanager’s boats. However when a sample was delivered at 
camp and examined, it proved to be merely volcanic ash and was worth- 
less for concrete mixture. Dr. Jagger reported that while on a tour of 
investigation he had noticed a small pocket, containing what he believed 
to be sand, in one of the lava spurs near the water’s edge on the north- 
east coast of the island. Examination showed that it was a mixture of 
ground up sea shells and lava, a poor substitute for concrete sand, but 
evidently the best that the island afforded. The sand was hoisted up the 
seventy-five foot cliff in buckets by means of a rope and pulley, and 
hauled in wheelbarrows more than a mile over a rough trail to the camp 
site. Nearly one hundred fifty cubic feet of concrete were used in 
mounting the fifteen instruments used on eclipse day. 

















INSTRUMENTS MOUNTED AND READY FOR OPERATION. 


By September 20 the heavy construction work was completed, and 
from then on until eclipse day the time was devoted to adjusting and 
checking the set up of the instruments. All cameras were focused pho- 
tographically by means of star trails on inclined plates, and then checked 
by the photographs of star fields. Professor Mitchell focused the con- 
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cave gratings by using the sun for his source of light. By the beginning 
of October, it was felt that all instruments were in good adjustment. 
However, the focus and driving mechanism of all instruments were 
checked and rechecked every clear night until the day before the eclipse. 
More than one hundred photographic plates and films were used in this 
preliminary work. 

September 28 was a red letter day in the history of Niuafoou. Three 
ships arrived off Angaha village and landed twenty white visitors. 
H.M.S.La Burnum arrived early in the morning with seven members 
of the New Zealand Dominion Observatory Eclipse Expedition and 
with stores and equipment. Dr. C. E. Adams was in charge, with Dr. 
William C. Burns, M.D., Messrs. W. R. DeMontalk, F. Gawith, D. W. 
Glover, Charles B. Michie, and P. L. Overton accompanying him. The 
Tongan Government auxiliary schooner, Takonga, arrived with mail 
and stores for Niuafoou, Government Officials, and Auditory Boards 
for the commercial houses represented by the two traders. The U.S.S. 
Tanager arrived with mail and stores for the eclipse expedition. The 
day was the occasion for the dedication of the Tongan Government 
radio station which had been under construction for nearly a month. 
The natives of the island made the day glamorous with a grand celebra- 
tion. From nine o’clock in the morning until nearly midnight, pictur- 
esque and fantastic exercises were held by the natives of all nine villages 
of the island. The actors were dressed in elaborate native costumes. 
Each village had its own stunt, and tried to outdo its neighbor. Com- 
petitive singing and dancing lasted several hours and were participated 
in by children and adults of both sexes. The members of the eclipse 
expedition, the high chiefs, and government officials reviewed the pro- 
ceedings from a raised platform and joined in the sumptuous feast of 
roast pig, chicken, tropical fruits, and native delicacies. It was said by 
the traders that nothing akin to the celebration had ever taken place be- 
fore on the island. 

Racially, the natives of Niuafoou are almost pure Polynesians. They 
have light reddish-brown skin and black eyes with an expression of 
gentleness in them. Their bodies are exceptionally well formed; their 
carriage, erect and graceful, and in many instances their features are 
handsome. In disposition, the natives are courteous and kind, but in- 
clined to be arrogant. They have strict notions of etiquette and grada- 
tions of rank. In religion, the natives are divided between the Roman 
Catholic and the Wesleyan Methodists, the latter denomination pre- 
dominating. Crime of any sort is infrequent, and their morals are high, 
perhaps above the average of the Polynesian race. This is no doubt due 
to the fact that they have had very little contact with other islands or 
with the whites. They are a lively and brave race, not wholly unener- 
getic, although the soft climate of the tropics and the abundance of food 
evidently have discouraged industry. The women are kindly treated, 
and do only the lighter work, such as weaving fine mats for use in their 
homes. The only industries on the island are a little gardening and 
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cutting of copra. Most of the food, cocoanuts, breadfruit, bananas, and 
mangoes, grow without cultivation. The natives raise pigs and chickens, 
or rather these grow on the island, for these animals and fowls apparent- 
ly rustle their own food, and very little if any care is taken in their 
propagation. Many of these things belong to the community, though 
in some cases individual ownership exists. 

The most important product of the soil is the cocoanut and the island 
is thickly covered with beautiful cocoanut trees. The cocoanut is cer- 
tainly the “staff of life’ for the native of Niuafoou, and for his domes- 
tic animals and fowls. The tree gives him his house; the fruit, his meat 
and drink. All eat the cocoanut, man, dog, pig, chicken, and goat. Only 
the young green cocoanuts are used for food, and the water from them 
is used for drinking purposes and cooking. Even on the hottest days 
the water from these green cocoanuts is cool and refreshing. There is 
no fresh water on the island in the way of streams and lakes, what little 
they have is rain water caught in small cisterns and tanks. This rain 
water is used for washing clothes. 

The natives have no idea of the value of money and have little need 
for it. Their only source of income is their copra, that is, the meat of 
the ripe cocoanuts. When a boy becomes eighteen years old, he is 
allotted by the Tongan Government eight acres of land and the cocoa- 
nuts that grow on it. When he marries he is given a plot of ground in 
the village on which to build his house. His ground properly husbanded, 
produces many cocoanuts. After the need for food is served, the copra 
is cut from the remaining ripe fruit and sold. This money pays his poll 
tax, church dues, and buys from the traders, soap, tinned meat, and 
cloth for making his lava-lavas. 

Relations with the natives on the island were most cordial. Irom the 
arrival of the eclipse party until its departure, the native Tongan 
authorities, the two white traders, Messrs. Ramsey and Quensell, and 
Reverend Father A. Poncet, the Catholic priest, gave every assistance 
their primitive facilities could afford. They were very much interested 
in the work, but quite doubtful of the success of the party. After radio 
communication was established between Niuafoou and Nukualofa, the 
capital of Tonga, Her Majesty, Queen Salota, and the premier sent the 
following greetings: “Extend most cordial wishes for the success of 
the exepdition and trust the personnel are enjoying health and such ac- 
commodations as available.’”” Many of the inhabitants of the island 
actually believed the scientists were crazy, but felt they were harmless. 
To their minds it was incomprehensible that men should go to such 
elaborate preparations and do so much work with apparently no aim. 
To them an eclipse of the sun had no meaning, for they had never seen 
nor heard of such a thing, and besides they did not believe that anything 
was going to take place. This belief of theirs was strongly evidenced 
on eclipse day morning, when they stood outside the ropes of the camp 
offering odds of two to one that nothing would take place. Some of 
the inhabitants, whether they believed in the coming of the eclipse or 
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not, were more considerate, for they offered up many prayers for a 
successful eclipse, while a few of the enthusiastic ones immortalized the 
efforts of the party in poetry and song. (The poem “The road to the 
skies” was written in Tongan and set to native music. It was sung at 
one of the feasts given in honor of the expedition.) At all times the 
natives of the island were friendly and hospitable. On four different 
occasions the chiefs gave great feasts and dancing in honor of the party. 
These feasts were very elaborate affairs and consisted of the finest 
native delicacies. 

Niuafoou Island belongs to the Tongan Archipelago, the only self- 
governing country in the South Pacific. These islands are ruled over 
by Queen Salota Tabou and a parliament. The foreign affairs of the 
country are taken care of by the New Zealand Government under the 
Mandate. The seat of government of Tonga is situated at Nukualofa, 
on the island of Tonga Tabu. 








MAIL FroM “Tin CAN ISLAND” ABOUT TO BE DELIVERED TO MAILSHIP. 

Niuafoou was discovered by Captain Edwards of the British Navy in 
1791, and named by him, Proby Island. Later the Dutch Navigator 
Schouten named it Good Hope Island, and it is still so designated on 
some of the hydrographic charts. The word Niuafoou means “Grove 
of better cocoanuts.” The nickname, “Tin Can Island,” has been given 
it because of the way the mail is received at the island. The mail 
steamer, which comes about once a month, throws the mail overboard in 
a sealed tin can. The natives swim out and tow the can to the shore, 
hence the name “Tin Can Island.” The outgoing mail is delivered to 
the ship by the swimmers who carry it on poles held above the water. 








PLATE VI 
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U.S. Nava Osservatory, Ntuaroou, TONGA, OcToBER 21, 1930. 
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OBSERVATORY, NIUAFOOU, TONGA, OCTOBER 21, 1930. 


(Photograph made through a blue ray filter.) 
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The island forms one of the world’s most famous volcanoes. It is a 
crater island, nearly circular in shape, four and a half or five miles in 
diameter. In the center of the island is a crater lake sixty feet above 
sea level, more or less circular in shape and perhaps two and a half to 
three miles in diameter. The lake contains three small wooded islands, 
one of which contains two small crater lakes. The water in the lake is 
no doubt rain water, but is brackish due to the gases and salts from the 
volcanic eruptions. The land area of the island is a narrow circular 
ridge around the lake. The ridge is from two hundred to eight hundred 
feet high and has steep cliffs which face the lake. 














ARRIVAL OF “Tin CAN Mat.” on NIUAFOOU. 


The first known eruption on the island occurred in 1853, when a vil- 
lage was destroyed and many lives lost. Another eruption took place 
in 1867, on the south side of the island. In 1886, an explosive eruption 
occurred in the old crater lake. No lives were lost, but a great many 
cocoanut trees were destroyed. In 1912, an outbreak took place and 
lava flowed down into the sea on the west coast of the island. The 1929 
eruption occurred on the west side of the island also. The fissure system 
opened shortly after midnight on the morning of July 25. Starting on 
the southwest side of the island the cracks extend northward, reaching 
almost to the northwest part of the island. The cracks were nearly four 
miles long and several hours were spent in opening up along the line of 
fracture. This delay gave the inhabitants of the ill-fated village of 
Futu, which was situated on the western coast, time to escape to the 
ridge. The eruption lasted seven hours and a dozen lava flows reached 
the sea. Some of the fissures are thirty feet wide where the lava poured 
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out in great volumes. No lives were lost, but hundreds of cocoanut 
trees were molded by lava casings. These stand now in groves like 
silent rocky sentinels, the largest field of tree molds in the world. Some 
of the fissures are still steaming and giving off sulphurous fumes. 














CocoANut Trees Mo.pep spy LAvA CAsiNGs STAND IN GROVES LIKE SILENT 
Rocky SENTINELS AS AS RESULT OF THE ERUPTION oF 1929, 
(Photograph by T. A. Jagger.) 














STEAMING FISSURE, GIVING OFF SULPHUROUS FUMES. ERUPTION oF 1929. 
(Photograph by T. A. Jagger.) 
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During the seventy days that the expedition was on Niuafoou, Dr. 
Thomas Jagger, volcanologist from the Volcano Observatory, Hawaii, 
made a detailed study of the geological and volcanic features of the 
island. He made many measurements and numerous photographs of 
the lava, craters, lakes, and remains of past eruptions. With these data, 
he plans to construct a model of Niuafoou. The model should prove 
to be one of the most interesting known to geologists. In addition to 
the field work, Dr. Jagger mounted two seismographs near the eclipse 
camp. With these instruments he secured complete seismic records of 
the island for a period of two months. One of these seismographs was 
mounted in Mr. Ramsey’s store house on a solid concrete foundation, A 
rather amusing incident occurred on one occasion in connection with 
this instrument. One day at the dining table the Doctor announced to 
the party that he had found indications of peculiar disturbances on his 
seismograph for the preceding night. He said that by casual inspection 
of the record he was unable to tell whether the island was in a state of 
vibration or of rotation or both. He stated further that the record in- 
dicated that the island seemed to be doing a sort of “tango” or trying 
to imitate a bucking broncho. Mr. Ramsey, who was present at the 
time of the discussion, replied that there must be something in it for he 
had that morning heard his lost pet cat in the storehouse crying fran- 
tically to get out. He had unlocked and opened the door and she had 
shot out of the storehouse like the “devil himself was after her.” This 
statement of Mr. Ramsey caused even greater suspicion in Dr. Jagger’s 
mind that something was phony in regard to the seismogram. Investi- 
gation showed that the cat had walked on the record while in the mak- 
ing. The laugh appeared to be on Dr. Jagger. He solemnly stated, 
however, that he had never asserted that it was an earthquake that 
caused the peculiar disturbance on the seismogram, but that he was now 
able to say that it had been a “cat’’astrophe. 

On August 28, Lieutenant H.C. Kellers (MC), U.S.N., put the wea- 
ther bureau in commission and meteorological observations were made 
daily for the next two months. These observations brought out several 
points of interest. Very little rain fell for it was spring and the dry 
season for Niuafoou. Measurable quantities fell on ten days. The 
largest twenty-four hour rainfall was six-tenths of an inch which oc- 
curred on September 8. A trace of rain was observed on eighteen 
different days. The total rainfall for the two months was 1.70 inches. 
A large lunar halo was observed on the evening of September 4, and a 
magnificent lunar rainbow on the night of September 20. The pre- 
vailing wind blew from the southeast ninety-five per cent of the time. 
Its average velocity was about five miles per hour, and its maximum, 
fifteen miles per hour. The barometer was steady during the whole 
period and averaged 29.90 inches with the usual diurnal variation of 
one-tenth of an inch. The highest occurred at ten o'clock in the morn- 
ing and the lowest about four in the afternoon. The lowest temperature 
recorded was 58° F on September 2, and the highest, 90° F on October 
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25. The Campbell-Stokes sunshine recorder showed that the sunshine 
at nine o'clock (time of totality) was 33.2 per cent. 

In addition to these meteorological observations, Dr. Kellers made ex- 
tensive collection for the United States National Museum. Under the 
lure of candy, chewing gum, and glass beads, the Doctor had half the 
population of the island at his beck and call, so that thousands of speci- 
mens were secured. One of the most interesting of these specimens was 
the series of megapod (the Melau bird). This bird is about the size 
of a dove and lays an egg of enormous size compared to itself. Actual 
measurement of an egg gives the dimensions 3 inches, long diameter, 
and 1.8 inches, short diameter. The bird lays its eggs in the ash hills 
of the 1886 eruption on the western side of the lake shore. It buries its 
egg from three to six feet in the ash and covers up the hole completely 
to the surface. The temperature of the ash where the egg is laid is 
98° F. The heat that hatches the egg is not volcanic, but caused from 
the absorption of the sun’s rays. When the chick is hatched, it scratches 
its way to the surface. 

Eclipse day, October 21, Greenwich time, October 22 for the local 
inhabitants, dawned with a threatening sky. About seven o’clock a light 
shower of fine rain fell during a period of five minutes or so. Immedi- 
ately after the shower, weather conditions began to improve, and short- 
ly before eight o’clock, when first contact was due, the sky was clearing 
rapidly in the vicinity of the sun. At the time of first contact a small 
cloud obscured the sun, and for ten or fifteen minutes thereafter the 
sun was in and out among the clouds. However, we secured two good 
series of eight plates each for contact time. These plates were exposed 
at intervals of one minute. Half an hour before totality the clouds in 
the vicinity of the sun had moved away, though there was still a faint 
cirrus veil not far from the sun. Fifteen minutes before totality, plates 
were taken from the dark room to their respective cameras, mirrors 
were uncovered, driving clocks were set going, and all hands retired to 
their stations in preparation for their observations. By the time every- 
thing was in readiness, the general illumination had changed to that 
peculiar hue which is characteristic of the oncoming total solar eclipse. 
The sky appeared exceptionally bright, due, no doubt, to the faint cirrus 
veil of clouds that overhung a large area near the sun. The temperature 
had fallen 6° F, and the southeast trade wind continued to blow with a 
velocity of five miles an hour. 

Professor Mitchell, who was watching the sun through a pair of 
binoculars, especially rigged with a transmission grating over one ocu- 
lar, so that he could see both the disappearing solar crescent and the 
appearance of the flash spectrum, started the spectrographs. The ob- 
servers in the plate room of the 63-foot camera, who were watching the 
image of the sun in the focus of the 63-foot lens, gave the signal to start 
the nine cameras at the instant of the vanishing of the last Baily Bead. 
This time was recorded on the chronograph as 20° 51™ 3%, about two 
seconds after the spectrographs were opened for the flash spectrum. 
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The count was made by S. G. Bell, chief quartermaster from the U.S.S. 
Tanager, who began with the signal from the plate room and ran to 
ninety-six before he was stopped after the flash at third contact. A 
metronome, checked before and after totality, was used to beat the sec- 
onds. The record of third contact on the chronograph was 20" 52™ 36.9 
or a duration of 93°.6. Commander Keppler, who observed this contact 
through the 3-inch telescope, held a stop-watch from the signal of sec- 
ond contact to what he observed as third contact. His watch recorded 
92°.6 as the duration of totality. The observers in the plate room of the 
63-foot camera observed third contact as some time between the counts 
of 90 and 91. The last plate exposed in the 63-foot camera was exposed 
for one second and covered at the count of 91. The developed negative 
showed that totality was over before the plate was covered, and may 
have been over before the exposure was started. This would seem to 
indicate a duration of not more than 90 or 91 seconds. 

The general observations during totality were made by Commander 
Keppler and given as follows: ‘Two very bright coronal streamers 
were noted at 60° and 240° anti-clockwise from the vertex of the sun, 
also six or seven medium prominences, none of any special shape or 
brilliancy. The general illumination during totality was a dull silver 
or pearlish-gray light, and was much brighter than expected, consider- 
ably more than full moon light and much brighter than the eclipse of 
May 9, 1929, which I observed in the Philippines.” 

Lieutenant Mayfield and four enlisted men from the U.S.S. Tanager 
made observations on shadow bands. The following is an extract from 
the Lieutenant’s report: “The four enlisted men and I took our posi- 
tions at the whitewashed concrete slab an hour before totality. Two of 
these observers were blind-folded till totality. The other two men and 
I kept a sharp lookout, being more watchful as totality approached. We 
had just about given up hope of seeing the shadows till about one 
minute before totality. Suddenly the man nearest the slab noticed the 
shadows. They were quite apparent at that time. The time during 
which they were visible was about twenty seconds. The bands them- 
selves appeared quite suddenly and distinctly. Just as suddenly they 
disappeared a short time before totality. They appeared as slate-colored 
shadows on the slab about one inch and a half in width, the distance be- 
tween the bands being about six inches. They appeared to be moving 
in a west by north direction (about 340°) at some ten miles per hour. 
At totality the two men who were blindfolded removed their blindfolds 
and looked for the bands. During totality no shadows were visible. 
One of the men was never able at any time to discern them. About one 
minute after totality the shadows became discernible again for about 
fifteen seconds. They appeared, just as before totality, to be moving 
in a direction of about 340° and at the same speed as before totality.” 

Dr. J. J. Johnson secured visual photometric values of the brightness 
from first to fourth contact. A continuous record of the eclipse from 
first to fourth contact was made by moving pictures. A determination 
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of contact times by synchronized sun and chronometer was attempted 
by moving picture cameras. 

The program of photographic observations was carried out as 
planned. Nine cameras were used to photograph the corona, two of the 
horizontal type, and seven direct. These cameras ranged in focal 
length from thirty-eight inches to sixty-five feet. Two powerful con- 
cave gratings were used objectively in the spectrographs. An unusually 
large number of excellent photographs and spectrograms were made by 
the expedition. In all ninety-eight plates and films were secured be- 
tween first and fourth contact. 

For two days and nights following the eclipse, the chief concern of 
the expedition was the development and care of the plates and films. The 
general conditions on the island for work of this nature were very un- 
favorable. The fresh water situation was acute. All cisterns in the 
vicinity of the eclipse camp were dry, so that fresh water had to be 
landed from the Tanager in eight-gallon breakers. This water was con- 
served in every possible way. That used for washing photographic 
plates was saved and utilized again for personal use and dishwashing. 
Fortunately the Tanager was able to bring ice from American Samoa 
which was used to keep the developer at the proper temperature. The 
washing of the plates was done by hand. The large plates were set on 
edge in a box which had a hole in the bottom, and water was poured in 
as fast as it ran out. The strong trade winds blew fine lava dust every- 
where about camp, so that after the plates were washed, the drying of 
them offered a serious problem. A tent, rigged by having its sides 
rolled up, and being surrounded by hog wire and several thicknesses of 
cheese cloth, was used as a drying station. It proved quite satisfactory 
for the purpose. 

While the plates were being developed and cared for by some mem- 
bers of the expedition, others were busily engaged in dismantling the 
instruments and packing the equipment and stores preparatory to leav- 
ing the island. By October 27 everything was in readiness to load 
aboard the Tanager, which in the meantime had left Niuafoou, trans- 
porting the New Zealand party and their equipment to Suva, in the 
Fiji Islands. This arrangement enabled the New Zealanders to reach 
their homes three weeks earlier than if they had accompanied the party 
to American Samoa. 

The traders on the island had warned us that anytime after the middle 
of October a change of season might be expected which would be ac- 
companied by strong northeasterly winds. These winds would make 
embarking operations from that side of the island hazardous, if not im- 
possible, for weeks at a time. On the morning of October 28, the day 
the Tanager returned from Suva, the weather showed every indication 
of achange. Light breezes from the east and a moderate northeasterly 
swell began to roll into our anchorage, and continued to increase in in- 
tensity as the day waned. By very energetic efforts all the instruments, 
equipment, and stores were safely aboard the Tanager by ten o’clock 
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on the morning of October 29, although the last two boatloads made 
their trips under very hazardous circumstances. 

The Tanager slipped her mooring from the buoy shortly after ten 
o'clock. The weather by this time had changed to a northeasterly gale. 
The sea was so rough and the wind was blowing directly on shore, that 
it was impossible to recover the buoy and anchor. The mooring was 
left in the custody of the High Chief, Fotofili, for the Tongan Govern- 
ment, as a token of appreciation for the many courtesies extended to 
the eclipse expedition. 

Soon after leaving the island, the weather changed into a strong 
easterly and southeasterly gale. Speed was gradually reduced until day- 
light on the morning of October 30, when the Tanager was compelled 
to lie to on her course for a period of eighteen hours while the storm 
raged. The ship rolled to port at one time as much as 48°, while the 
heavy seas broke over her starboard side repeatedly. The waves 
smashed many cases of stores which were being returned. Several cases 
and boxes went overboard as the heavy seas carried away the lashings. 
After midnight on October 30, the weather moderated and the ship was 
brought back on her course and her speed increased to ten knots. The 
party arrived at the U. S. Naval Station, American Samoa, about noon 
on October 31, after what was considered by everyone aboard as one of 
the roughest trips in his experience. 

The time has been too short for a detailed study of the photographic 
plates, but preliminary inspection shows that they contain a wealth of 
detail in the coronal structure. The thirty-two contact plates have been 
measured and partially reduced. It is believed by the writer that they 
will determine the times of first and fourth contact with considerable 
accuracy. The large scale photographs depict some rather violent dis- 
turbances in the sun’s atmosphere. 

The following statement was made by Professor Mitchell after a pre- 
liminary inspection of the spectrograms: ‘‘The spectrograms show 
exquisite definition from thirty-two hundred angstroms in the violet to 
seventy-eight hundred in the red. More than thirty hydrogen lines ex- 
hibit themselves in the spectra. Ten coronal lines are visible in the 
spectra, of which one at wave-length 6770 is a new discovery. Both 
spectrographs photographed coronal disturbances on the east and west 
edges of the sun which took origin in eruptive prominences. The detail 
shown in the coronium lines does not at all resemble that exhibited by 
the prominences, and the changes in coronal forms shown by successive 
spectra indicate violent motions in the inner corona. These disturbances 
can be traced to heights of 100,000 miles above the sun’s surface. Simi- 
lar phenomenon has never been observed before.” 

When all the photographs have been measured and reduced, it is 
hoped that the results of the observations secured at Niuafoou will justi- 
fy the expenditure of time, money, and energy put into the eclipse ex- 
pedition. 


SWARTHMORE CoLiLece, MArcu, 1931. 
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RECORDS OF THE LYRID METEOR SHOWER OF 1803 


A SEARCH BY THE BOND ASTRONOMICAL CLUB, WITH NOTES 
ON THE LEONIDs oF 1799. 


By WILLARD J. FISHER. 


SUMMARY. 


The Bond Astronomical Club, of Cambridge, through one of its research 
groups, has collected data from ancient newspapers ‘about the Lyrid meteor shower 


of 1803, and increased the number of accessible eyewitness reports from two to 
seven. 


These reports all show that this shower was one of great brilliance, to be 
ranked with most of the great Leonid showers, and that it was observed in good 
weather from North Carolina to New England, and perhaps to Nova Scotia. 


The details of observers’ reports are in general consistent with the observed 
Lyrid radiant, though none of the observers noted the existence of a radiant. 


The Lyrid shower of 1803 has until lately been known from four 
records solely, collected by Professor Denison “rege: of Yale College 
(Am. Jour. Sci., (1), 26, p. 135, 1834), and E. C. Herrick, Librarian 
and afterwards Treasurer of Yale College, ( ph yn Sci., (1), 36, 
p. 358-363, 1839). These were, by Olmsted, a quotation from the Vir- 
gimia Gazette, Richmond, Va., 1803 April 23 (an eyewitness account) ; 
by Herrick, beside the same, a quotation from the Balance, Hudson, 
N. Y., 1803 June 28 (also an eyewitness account), and two quotations 
from the Medical Repository, New York (second hexade, 1, p. 300, 
1803-4, and 2, p. 140, 1805). The first of the quotations from the 
Medical Repository was an abstract by the editor, much condensed and 
somewhat altered, and with no references, of newspaper reports from 
North Carolina, Virginia, and New Hampshire. The second was a 
quotation from Dr. John Vaughan, of Wilmington, Delaware, simply 
stating that meteors “early in the morning of April 20 were surprising- 
ly numerous and vivid.” To the quotation from the Virginia Gazette 
Olmsted merely adds that “the same exhibition was seen in the western 
part of Massachusetts, and probably in the intermediate country.” E. H. 
Burritt, in his “Geography of the Heavens,’ (p. 166, 1833 and later 
editions) says, “A similar exhibition of meteors to that of November, 
1833, was observed on the same day of the week, April 20th, 1803, at 
Richmond, in Virginia, Stockbridge, Massachusetts, and at Halifax, in 
British America.” H. A. Newton, in his paper, “Evidences of the 
cosmic origin of shooting stars,” (Am. Jour. Sci., (2), 36, p. 145-149, 
1863), merely refers to Herrick as authority for this shower, with no 
details. C. P. Olivier, in his book, “Meteors” (1925,, p. 62-63), also 
depends solely on Herrick. Up to recent times, therefore, only two 
eyewitness accounts were accessible. 

The Bond Astronomical Club, whose center is Harvard College Ob- 
servatory, in 1928-29 organized certain groups for research work, of 
which one was a group for bibliography and history. It seemed that a 
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search for additional information about this Lyrid shower of 1803 
would be a suitable and possibly a fruitful task for this group. The 
facilities for such a search are great in eastern Massachusetts, where 
bibliography, genealogy, history, and patriotism have combined to col- 
lect numerous carefully arranged files of ancient newspapers; as in the 
libraries of Harvard University, the Massachusetts Historical Society, 
the Historical-Genealogical Society, the Essex Institute and the Amer- 
ican Antiquarian Society, and in the Boston Public Library. 

As members of the group Mrs. G. E. Hutchins, Miss A. L. Hutchins, 
and Mr. E. R. Jump took up the search. The writer prepared a check- 
list of newspapers in the United States for 1803 and 1804, using the 
lists of C. S. Brigham (Bibliography of American Newspapers, 1690- 
1820, in Proc. Am. Antig. Soc. (n. s.) 23-32, 1913-1923), which was 
used by the researchers. 

As files of ancient newspapers are with few exceptions very incom- 
plete, such a search can hardly ever be regarded as finished. But files 
of 131 newspapers (the checklist carried 264 titles) were searched, 
practically exhausting the material in the Harvard University Library 
and in the Boston Public Library. 

The results of the search have been gratifying. Instead of only two 
eyewitness accounts we have found seven, thus tripling the number 
available about this shower. We find that the interest excited was great, 
that the original Richmond account was quoted in newspaper after 
newspaper, from Maine to North Carolina, and so incited other reports, 
which were in turn widely quoted. This widespread interest in a mete- 
oric event occurring so soon after the Leonid shower of 1799 enables 
us to draw conclusions with regard to the visibility of the latter in the 
United States. 

The first, most quoted account of the shower of 1803 April 20, ap- 
peared originally as a letter in the Virginia Gazette, 1803 April 23, Sat- 
urday. Counting the original, this is found in 31 newspapers. 


This electrical phenomenon was observed on Wednesday morn- 
ing last, at Richmond and in its vicinity, in a manner that alarmed 
many, and astonished every person who beheld it. From one until 
three, those starry meteors seemed to fall from every point in the 
heavens, in such numbers as to resemble a shower of sky rockets. 
The inhabitants happened at the same hour to be called from their 
homes by the fire bell, which was rung on account of fire that broke 
out in one of the rooms of the Armory, but which was speedily ex- 
tinquished. Everyone therefore had an opportunity of witnessing 
a scene of nature which never before was displayed in this part of 
the globe, and which, probably, will never appear again. Several 
of those shooting meteors were accompanied with a train of fire, 
that illuminated the sky for a considerable distance, . . One in 
particular seemed to fall from the zenith, of the apparent size of a 
ball of eighteen inches in diameter, that lighted for several seconds 
the whole hemisphere. During the continuance of this remarkable 
phenomenon a hissing noise in the air was plainly heard, and sev- 
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eral reports resembling the discharge of a pistol . . . The sky was 

remarkably clear and serene, and the visible fixed stars numerous 

the whole night. . . . Since writing the above we have been in- 
formed that several of the largest of these shooting meteors were 
observed to descend almost to the ground before they exploded. 

Indeed, many of those which we saw appeared to approach within 

a few yards of the housetops and then suddenly to vanish. : 

Those which we particularly remarked, appeared to descend in an 

angle of sixty degrees with the horizon; but as the smaller one were 

so numerous and crossed each other in different directions, it was 
only possible to ascertain with any precision, the paths of the larg- 
est and most brilliant. 

This elicited from Lexington, Virginia, an explanation, in opposition 
to superstitious opinions of people who thought the meteor shower a 
miracle or a portent, to the effect that it “was nothing more than sky- 
rockets, prepared by some funny fellows in the Armory, for diversion; 
and I suppose all this hubbub and superstition has arisen from similar 
causes ; or perhaps in other places meteors have been seen, and the story 
has been only exaggerated.” This explanation was much quoted. 

The Raleigh, North Carolina, Register, gives the following, which, 
counting the original, appears in 6 newspapers: 

. . We, the undersigned, residing about six miles west of the 
University, ten miles south of Hillsborough, being on Wednesday 
night, the 20th of April, out on a fishing party, and returning home 
about 1 o'clock A.M., were alarmed with the appearance of a shoot- 
ing of stars; the whole hemisphere as far as the extension of the 
horizon, seemed to be illuminated; the meteors kept no particular 
direction, but appeared to move every way. We viewed the phenom- 
enon for the space perhaps of half an hour with amazement, during 
which time no intermission appeared. We distinctly heard a hiss- 
ing in the air, but heard no reports. The above statements may be 
relied on as facts. 

May 17, 1803. 

WILLIAM CorwIN 
Spruce M. Ossorn 
ApbLAl HOGAN 
ALEX HoGANn 

The New Hampshire Gazette, Portsmouth, N. H., of 1803 May 31, 
followed with a communication from a correspondent, which, counting 
the original, appeared in 8 newspapers: 

Portsmouth, May 24, 1803. 

Sic — 

Agreeable to your request, I will give you a detail of the cir- 
cumstances of the meteors falling. I think it was about four weeks 
ago, on Wednesday morning about one o’clock, I went to the door, 
and, as soon as I opened the door, the Heavens seem’d to be all on 
fire, The meteors fell in every direction ; four, six or eight would fall 
at once toward the South that I could count (you will observe that 
I could not count all that fell) and I could see the light of them 
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which fell toward the North, but could not count them. I counted 

one hundred and sixty seven in about ten or fifteen minutes; I 

found I could not count them regularly—they fell so fast I counted 

no more; I stood there until about two o’clock, I then went up to 
go to bed, and looked out of the window toward the North, and 
they continued to fall in the same manner as before. I stood there 
about an hour, and then went to bed—this was about three o’clock. 

The circumstance of one was very peculiar, the first I saw of it 
was directly over my head, it appeared about one foot diameter, it 
fell to the Eastward, the houses prevented my seeing how far it 
fell—There was light enough to see a pin on the ground, the trail 
of it was about one minute disappearing. 

Please to pardon the inaccuracy of this statement. 

Your very humble servt. 
D. 

In the Columbian Minerva, Dedham, Massachusetts, of 1803 May 31, 
appears the following, dated Medway, May 26, 1803; counting the or- 
iginal, this appeared in two newspapers: 

. . L hereby inform you, that the same appearance of shooting 
stars was seen at Medway, in this county, on the same morning as 
mentioned in the quotation from the Richmond paper, and about 
the same time in the morning — the duration and time could not 
be particularly ascertained, as the person who saw it had no time- 
piece. It was seen by Mr. Joseph Richardson, while tending his 
sawmill, two other persons being present. The account which he 
gave me of the appearance, corresponded with the account which 
was taken from the Richmond paper. 

I am, Sirs, yours, etc., 
ABIJAH RICHARDSON. 

[ Most of the persons mentioned in these records have vanished in the 
mists of antiquity. Dr. Abijah Richardson, however, served as a sur- 
geon in the Revolutionary Army, is said to have been on the staff of 
Genl. Geo. Washington, and was for many years a practicing physician 
in East Medway, now Millis, Massachusetts. He lies entombed in the 
ancient cemetery of Millis. | 

In the Wilmington Mirror, Wilmington, Delaware, there appeared 
the following, dated June 9, 1803; counting the original, this appeared 
in three newspapers : 

I have observed in several papers, both from the Southward and 
Eastward, that meteors were unusually numerous and brilliant on 
the morning of the 20th of April. It would seem, from the variety 
of accounts already published, that this phenomenon was observed 
through an extent of many hundred miles. 

An elderly gentleman of unquestionable veracity, from the coun- 
try, called on me that morning and informed me that, as he rode 
into town at about 2 o’clock in the morning, “falling stars were so 
numerous and brilliant as to illuminate the whole hemisphere.” He 
represented them as shooting promiscuously in all directions, and 
with no small degree of terror to the market people, who viewed 
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them as presaging some dire event . . . [Then remarks on electri- 
cal phenomena and the aurora borealis]. 
MeEpIcus. 


[May not Medicus be the Dr. John Vaughan, of Wilmington, men- 
tioned above? If so, he published several times in the Medical Reposi- 
tory, New York, on subjects relating to climate, weather, and disease. ] 

The Balance and Columbian Repository, Hudson, N. Y., of 1803 June 
28, gave the following note (quoted by E. C. Herrick, but not found 
quoted in other newspapers) : 


. we have just received a communication from a gentleman 
of veracity and respectability, who resides in Schoharie County, in 
this state, which gives in substance, the following particulars: 

He was returning home from a journey, late on the same night 
that the meteors were observed at Richmond, when he was aston- 
ished at the immense number of shooting stars which fell in all di- 
rections around him. Some of them approached so near the earth, 
that he could plainly distinguish them between the high hills on the 
east and west sides of him, which were not distant more than half 
a mile. Those that seemed to fall nearest, were apparently as large 
as a barrel, and had tails of from 12 to 20 feet in length. He says 
there was no intermission (as to numbers and motion) for two 
hours, during which time the whole hemisphere was illuminated. 


The Albany Register, Albany, New York, printed the following let- 
ter which was found in one other newspaper: 


. we take the liberty of sending you an account of a similar 
phenomenon [to that observed in Richmond] which we observed 
on the same morning. We reside in the town of Milton, Saratoga 
County, and were returning to that place from Ballston. We left 
Ballston about one o’clock in the morning ; the sky was remarkably 
clear, and the wind entirely at rest. In a few minutes after setting 
out, our attention was alarmed by a most wonderful shooting of 
stars, which lasted till nearly daylight. Being on horseback we had 
an opportunity of viewing them without interruption. The stars 
seemed to fall from every part of the Heavens, as far as our sight 
could extend, and to fly in every direction. Many of them flew ina 
horizontal, and fell in a perpendicular line, and were to appearance 
very large. In many instances long tails or streaks of light were 
visible in the air after the star itself had disappeared. Some of 
these bodies of light appeared to be so large and so near the earth 
that we expected to hear explosions like those mentioned in the 
Richmond account ; no explosions, however, took place within hear- 
ing. Nearly the whole time we were on the way, but especially 
during the first half hour, the sky was so full of these phenomena, 
that no person could have turned his eyes towards it in any direc- 
tion without observing a number of them. 

NATHAN WorDEN. 
Ws. G. Boss. 
ELIAKIM Cory. 
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The New Hampshire Gazette, 1803 June 7, of Portsmouth, N. H., 
says: 

The meteors seen in Virginia, on the 7th of April [sic] between 
12 and 4 o’clock in the morning were also seen at Stockbridge and 
Wrentham, Mass., at the same time. 

This is the sole reference to Wrentham in this connection. 
The Western Star, Stockbridge, Massachusetts, 1803 May 7, is several 
times quoted as saying: 

The singular phenomenon of the shooting stars at Richmond, 
Virginia, was seen at Stockbridge on the same night as there, be- 
tween the hours of 12 and 4 o’clock, by a person who happened to 
be out, and related by him the next day. 

Only a simple reference was found to observations at Halifax. 


If the Halifax observation be accepted, the weather was clear in the 
early morning of 1803 April 20 from Nova Scotia to North Carolina. A 
record was found, however, showing that it was not clear at Sable 
Island. The meteors were extraordinarily numerous at all the seven 
stations reporting in detail; many showed trains of some seconds dura- 
tion; a few were very great fireballs with long lived trains; some ob- 
servers reported hissing sounds and reports like pistol shots; some ob- 
servers saw the meteors descend “to within a few yards of the house- 
tops,” or “between the high hills on the east and west sides . . . not 
distant more than half a mile.” Only one count is reported, 167 in 10 
or 15 minutes, “they fell so fast I counted no more.” Others speak of 
the simultaneous visibility of many meteors. The duration as observed 
from horseback between Ballston and Milton was from 1:00 A.m. on- 
ward; at Portsmouth and at Richmond, from 1 :00 to 3:00 a.m. [In the 
latitudes in question about April 20, morning twilight begins from 3" 
51™ to 3" 17™ a.m., local mean time. ] 

The directions of motion are interesting, as bearing on the position 
of the radiant. In general: 

At Richmond “meteors seemed to fall from every point in the heav- 
ens.” At Hillsborough, “the meteors kept no particular direction, but ap- 
peared to move every way.” In Portsmouth, viewed from out-of-doors, 
but with a southerly and easterly aspect, “the meteors fell in every direc- 
tion”; looking “out of the window toward the north, . . . they con- 
tinued to fall in the same manner.” At Wilmington, “falling stars . . 
shooting promiscuously in all directions.” In Schoharie County, 
“shooting stars fell in all directions.” Near Ballston, “the stars seemed 
to fall from every part of the heavens.” In all these, except Hillsbor- 
ough, falling is emphasized, as if the meteors came from a high radiant. 
The word direction, when used, seems to be roughly synonymous with 
azimuth or bearing. Changing slightly, we might read: at Hillsbor- 
ough “the meteors kept no particular azimuth, but appeared to move 
toward every azimuth.” In Portsmouth, “the meteors fell in every 
azimuth.” In Wilmington, “he represented them as shooting promiscu- 
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ously in all azimuths.”” In Schoharie County, “shooting stars fell in all 
azimuths.” Near Ballston, “The stars seemed to fall from every part 
of the heavens . . . and to fly towards every azimuth.” Also, near 
Ballston, “Many of them flew in a horizontal . . .” as if the radiant, 
while high, was still low enough to permit of a few (by perspective) 
horizontal tracks. 

One great fireball is reported from Richmond in the words “seemed 
to fall from the zenith,” without, however, stating the time or the azi- 
muth. This would seem to indicate a high radiant altitude, but still 
perhaps lower than the zenith. D., at Portsmouth, is more specific; of 
his great fireball he says, “the first I saw of it was directly over my head 
. . . it fell to the eastward.” The radiant, then, sometime between 1 
and 3A.M., had passed his zenith and was somewhere to the west of 
the meridian. The Richmond observer notes that “those which we par- 
ticularly remarked, appeared to descend in an angle of sixty degrees 
with the horizon.” Allowing for the probable fact that they were ob- 
served some distance above the horizon, these meteors came from a radi- 
ant of altitude perhaps not very much greater than 60°. Globe comput- 
ing shows that these statements are consistent with the Lyrid radiant, 
about 18°04" +33° (Denning). This point is not unimportant, for 
beside the fitting of a shower into a scheme of shower dates, the radiant 
helps to identify an ancient shower. While a radiant was never ob- 
served in any meteor shower before 1833, nevertheless it is an advan- 
tage to be able to show that the radiant suggested by a table of appari- 
tion dates and modern observations is consistent with the statements of 
observers. And especially in the case of the Lyrids, where the list of 
dates is very incomplete and the cycle is still in dispute. 


NoTES ON THE LEONIDs oF 1799. 


The following seems to be a forgotten account of the Leonids of 
1799, contained in the Mechanics’ Magazine, of New York, 3, p. 61-62, 
1834, quoted from the New York Farmer. 


The meteoric phenomenon on 13th November, 1833 . . . The 
brilliant appearances which took place on the 13th of the present 
month appear, by the various accounts, to have been observed from 
Florida to Canada . . . Reading these accounts . . . brought to 
my recollection a similar appearance which took place in Scotland 
many years ago, and which I had marked in my daily journal at the 
time. On looking into the abstract of that for 1779 [sic| I find the 
following noted: ‘fon the morning of the 13th November, from 5 
to 8 o’clock, a great many meteors or balls of fire were seen in the 
air, breaking out with a great flash, which was succeeded by a long 
streak of light, something like the aurora borealis; and in the inter- 
vals between the larger flashes, a vast number of the small meteors, 
commonly called falling or shot stars. Many people dreaded that 
these meteors portended no good, but they were mistaken.” . . 
In looking over the journal before mentioned, I could not but re- 
mark the similarity of that season to the present. That of 1799, 
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spring, summer, and autumn, was one of the coldest and wettest on 

record . . . The season of 1833 has been in many respects similar ; 

although the crops, with the exception of Indian corn, have not suf- 

fered like those of Scotland in 1799 . 

SENEX. 

The 1799 Leonids were observed by von Humboldt and by Ellicott, 
and von Humboldt found records of them from places as far removed 
as Brazil, Greenland, and Germany. The above seems to indicate that 
the shower was very important also in Scotland. Curiously enough, 
no reports have come from places in the United States. The accounts 
of the Lyrids of 1803, and the general situation developed in that con- 
nection, have bearing on this peculiar lack. 

The interest excited by these Lyrids was great. As stated above, the 
original account from Richmond, Virginia, was printed in thirty-one 
newspapers by our actual search, and no one can tell in how many 
others ; other accounts were also widely quoted. In all of this mass no 
reference was made to the Leonid shower of 1799, only three and a half 
years previous. The writer in the Virginia Gazette says of the Lyrid 
shower, “Everyone therefore had an opportunity of witnessing a scene 
of nature which never before was displayed in this part of the globe.” 
Again, the Medical Repository, New York, 2nd hexade, 2, p. 167, 1805, 
reviewed Ellicott’s account of the 1799 Leonids, with the following re- 
marks, not Ellicott’s: “this corruscation is said to have extended over 
a large part of the West India islands, and part of the continent. For 
a similar and more extensive atmospherical illumination, which occurred 
in April, 1803, we refer to our volume vi, p. 300.” As the J/edical 
Repository was much more than a medical magazine, but covered the 
whole range of natural science, and devoted a space unusual for those 
days to meteoric events, this ignorance of Leonid observations in the 
United States was not due to lack of interest in the editor, who was one 
of the leading medical and scientific men in the country. Rather, all 
the evidence seems to indicate that in 1803 nobody had heard of the 
Leonids of 1799, anywhere in the United States, and so, that they prob- 
ably were not observed in this country anywhere. 











264 American Astronomical Society 





AMERICAN ASTRONOMICAL SOCIETY 
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(Continued from page 216.) 


PERKINS OBSERVATORY 
Oui1o WESLEYAN UNIVERSITY 
DELAWARE, OHIO 


Satisfactory progress has been made on the grinding of the mirror 
for the 69-inch telescope and it is now expected that the mirror will be 
ready for installation early in 1931. There should be little delay in in- 
stalling the mirror as progress has also been made on plans for the al- 
teration of the tube. 

A lens of 25 feet focal length, loaned by J. W. Fecker, has been 
mounted on the reflector tube and with it has been inaugurated a sys- 
tematic observation of the sun on a cooperative schedule with the Mount 
Wilson, Yerkes, and the U. S. Naval observatories, and the Harvard 
Astronomical Laboratory, furnishing solar data for publication in the 
U. S. Monthly Weather Review. About 200 plates have been taken 
since October, 1929. A modified form of the heliomicrometer, which 
makes possible the determination of the heliographic coérdinates of sun- 
spots by a direct reading projection method, has been installed. Mr. 
Ernest Cherrington, a student majoring in astronomy, has assisted in 
securing and studying the plates. 

The Observatory is indebted to Mr. Greenleaf W. Pickard, of the 
Wireless Specialty Apparatus Company of Boston, for special apparatus 
for the further study of the correlation of solar phenomena with radio 
reception. The purchase of a Leeds and Northrup Single-Point Re- 
corder has been made possible by a grant from the Rumford Fund of 
the American Academy of Sciences. Further studies are being pursued 
on the correlation of solar activity to terrestrial effects. 

Investigations in the variation of latitude, dependent upon the moon’s 
position, begun at the Harvard Astronomical Laboratory in 1928, have 
been continued. Analysis is being made of a large number of latitude 
observations made at Ukiah. The analyses already in hand indicate a 
possible method for the study of the tides in the earth’s crust, and prom- 
ise contributions to fundamental astronomy as well as to geophysics. 
The latitude and longitude of the Perkins Observatory have been de- 
termined from the latest survey. 

In addition to the daily visitors’ hours a schedule of Visitors’ Nights, 
with popular lectures, has been instituted. 

In addition to the general courses a research course of special prob- 
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lems has been offered and preliminary arrangements made for codperat- 
ing with the scientific departments of Ohio State University. 


H. T. Stetson, Director. 


PRINCETON UNIVERSITY OBSERVATORY 


Princeton, NEw JERSEY 


Mr. Russell was on leave of absence during the year. An article en- 
titled “Sull’idrogeno molecolare delle macchie del Sole,” translated for 
him by Professor G. Abetti, was contributed to Memorie d. Soc. Ast. 
Italiana (N.S., 5, 5). 

The renovation and remodeling of the Observatory of Instruction, 
providing additional office and classroom space, was completed. It is 
no longer necessary for all the staff to work in one room. An electric 
slow motion was devised and installed on the 23-inch telescope for use 
in Mr. Stewart’s experimental work on lunar movies. The usual 
mechanical efforts were necessary to keep the telescope and dome in 
operation. 

This was the twenty-fifth year of the observational program on 
eclipsing binaries. Mr. J. E. Merrill, graduate student in astronomy, 
observed RT Lac, SV Tau, and RU Mon, making 13,300 measures in 
all. Mr. Dugan observed TW And, SX Cas, VW Cep, U CrB, RU Eri, 
RX Hya, TY Peg, RT Per, RW UMa, and AG Vir, with 23,400 meas- 
ures. The observation of VW Cep was completed. Contribution No. 
10, published during the year, contains the discussion of the observa- 
tions of WW Aur and W UMi. Mr. Dugan published in PopuLar 
Astronomy (38, 392, 1930) an article intended to show diagrammati- 
cally the value of cooperation in the observation of binary stars. Messrs. 
Dugan and Merrill considered at some length various problems connect- 
ed with eclipsing binaries, in particular the evaluation of observations 
made by an estimate method. “The Mass-Density Relation’ was the sub- 
ject of a paper by Mr. E. W. Pike, graduate student in physics, (P. A., 
38, 405, 1930). Mr. A. L. Bennett, Thaw Fellow, made good progress 
with his work in photographic photometry of the moon with plates 
taken by him at the Lowell Observatory. He left at the end of the year 
to take a position at the McCormick Observatory. 

Mr. Stewart contributed a general discussion of “The Physics of a 
Star” (Proc. Am. Phil. Soc., 69, 419, 1930) to a symposium held by the 
American Philosophical Society. This paper included a history of the 
theory that Fraunhofer lines are produced by “resonance scattering,” 
noting theoretical, experimental, and observational contributions to this 
problem since 1899 by H. Lamb, Sir Arthur Schuster, R. W. Wood, 
H. A. Lorentz, L. Page, J. Q. Stewart, Miss Moore and H. N. Russell, 
A. S. Fairley, A. Unsold, S. A. Korff, E. A. Milne, and others. A paper 
dealing with the celestial mechanics of rockets was abstracted in P. A., 
38, 410, 1930. At a meeting of the American Physical Society in June, 
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1930, a series of suggestions was presented, contributed through the 
courtesy of a number of astronomers, for physical researches pertinent 
to astrophysics. Papers were published on “Indetermination Principles 
involving k and e” (Phys. Rev., 34, 1289, 1929) and on “Fundamental 
Correspondences between Geometry and Thermodynamics” (Phys. 
Rev., 36, 377, 1930). 

Mr. Korff, graduate student in physics, and Mr. Stewart described a 
sensitive method for determining refractive indices (Review of Scien- 
tific Instruments, 1, 341, 1930). Mr. Korff continued his work on the 
opacity of sodium vapor (Phys. Rev., 35, 435, 1930). He described a 
method for determining wave-lengths of Fraunhofer lines of interest 
for classroom demonstrations (P.A., 37, 397, 1929). 

Miss Henrietta Young continued as secretary and computer, Mrs. J. 
FE. Merrill and Miss Isabel Duthie were employed on part time. 


R. S. DuGan, Acting Director. 


ASTROPHYSICAL OBSERVATORY 
SMITHSONIAN INSTITUTION 


WASHINGTON, D. C. 


Daily observations of the solar constant of radiation were continued 
at Montezuma, Chile, Table Mountain, California, and Mount Bruk- 
karos, South West Africa. The results from Chile are definitive and 
were published, 24 hours after being observed, on the daily weather 
map at Washington. The results from the other two stations require 
further discussion in order to remove systematic errors before publi- 
cation. Low values of the solar constant prevailed in 1929. A gradual 
rise to a level above the normal occurred in 1930. 

A new method of observing atmospheric ozone, by bolographic ob- 
servations of the yellow-green solar spectrum, was devised, and is in 
daily use. Its results run generally parallel to those of Dobson’s method. 

A close correlation has been found between short-interval solar vari- 
ations, as observed in Chile, and temperature changes in the United 
States. A paper on this subject by Dr. C. G. Abbot was delivered at the 
Chicago meeting of the Astronomical Society. The paper will form 
part of the Dorno Festschrift. 

Volume 5 of the Annals of the Observatory is in preparation. 

Mr. L. B. Aldrich was appointed Assistant Director of the Observa- 
tory. 

C. G. Aspsot, Director. 


SPROUL OBSERVATORY 
SWARTHMORE COLLEGE 
SWARTHMORE, PENNSYLVANIA 


The work of the Sproul Observatory for the past year has been large- 
ly a continuation of the program of the preceding year. 
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Five hundred and six parallax plates, under the supervision of Prof. 
Pitman assisted by Kovalenko, Wilson, Miller, and Whitworth, were 
secured. Fifteen parallax fields were measured and reduced. 

Prof. Kovalenko, continuing his work on the determination of the 
proper motion of faint stars, published two hundred additional deter- 
minations. He measured and reduced two hundred additional stars, 
but the results of these are still in manuscript. 

Various studies were made of the solar eclipse plates secured by 
various Sproul Observatory eclipse expeditions by Professors Marriott 
and Miller. 

Prof. Marriott, as a member of the eclipse expedition organized by 
the U. S. Naval Observatory, assembled that part of the eclipse appara- 
tus used at former eclipses that was necessary for photographing the 
corona of 1930. Prof. Marriott, with Mr. Weld Arnold, sailed from 
San Francisco for Niuafou Island on July 31. He will return to 
Swarthmore in December. 

Joun A. MILter, Director. 


OBSERVATORIO ASTRONOMICO NACIONAL 
TAcUBAYA, MExIco 


Since the beginning of 1930 the Observatory has been a department 
of the National University of Mexico. (See Boletin del Observatorio 
Astronomico, No. 11.) Plans are being worked out to move some of 
the instruments to a more favorable site. 

The constants of the zone —13° of the Astrographic Catalogue are 
under computation ; likewise the measures of the codrdinates of the star 
images on plates of zone —12°. The printing of another volume of the 
Catalogue, after some delay, will soon be started. 

Magnetic observations were made in Lower California, and interest- 
ing results obtained, especially for isogonic curves. 

The images of forty-five stars, in the field of the Orion Nebula, were 
compared on 8 plates exposed from 1899 to 1929. The magnitudes of 
these stars are comprised between 4 and 10. Twenty stars are suspected 
of variability. 

As the plates were taken at irregular intervals and for another pur- 
pose, it is not possible to say whether the curve obtained is the true light 
curve. The differences obtained, however, indicate real variability. 

A range of 8™.8 to 10".6 has been found for HD 36671; 9.6-10.7 for 
HD 36672; and 7.1-8.1 for HD 37000. The following HD stars are 
suspected of variability: 36606, 36629, 36712, 36742, 36917 (var. in 
H. D. Cat.), 36918, 36919, 36938, 36939, 36981, 36998, 36999, 37000, 
37019, 37061, 37115, 37130, 37150, 37188, 37455. The following ap- 
proximate magnitudes were obtained for TV Orionis which is in the 
same field: 1899, 12.3; 1912, 13.9; 1921, 13.0; 1923, 12.0; 1928, 12.2; 
1929, 12.5. Details of this research will be given in a forthcoming 
Boletin. 

Joaquin GALLo, Director. 
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VAN VLECK OBSERVATORY 
WESLEYAN UNIVERSITY 
MIDDLETOWN, CONNECTICUT 


During the year Mr. Sitterly was on leave, spending most of his time 
at the Mount Wilson Observatory working upon various problems in 
photometry. Mr. N. W. Storer joined the staff to take Mr. Sitterly’s 
place. 

The stellar parallax program has been continued, concentrating 
chiefly upon the Wolf and Ross faint stars of large proper motion. The 
number of plates secured was 565. A list of 53 parallaxes was published 
by Mr. Stearns in A.J., Vol XL, p. 143. 

Records of the weather conditions along the path of the total eclipse 
of the sun of August 31, 1932, from Hudson Bay to Cape Cod, have 
now been received for six years. Full details from seven years’ observa- 
tions will be published in the fall of 1931. 

The comet discovered by Mr. Stearns in March, 1927, moved rapidly 
into high north declination, and has been followed at the Yerkes Ob- 
servatory and elsewhere continuously up to date (July, 1930). It is 
now of the 17th magnitude and somewhat beyond the orbit of Saturn. 

Messrs. Slocum and Storer have given four year courses and one 
half-year course. 

Mr. Stearns has devoted all his time to the stellar parallax program. 


FREDERICK SLocuM, Director. 


WASHBURN OBSERVATORY 
UNIVERSITY OF WISCONSIN 
Mapison, WISCONSIN 


The work on a new mounting for the 15-inch refractor, which has 
been continued at odd times in the university shops for some years, had 
progressed to the point of final assembly. Meanwhile the old Clark 
mounting of fifty years ago continues to serve very well. The 15-foot 
dome housing the new 10-inch telescope was remodelled and provided 
with a wide slit with full clearance to the zenith. 

The 15-inch refractor was used on eighty-six nights by Messrs. 
Stebbins and Huffer for observations with the photo-electric photometer. 
The number of available nights for this work, utilizing nearly every 
opportunity, is usually from eighty to one hundred per year. 

The photometric tests of red stars down to the sixth magnitude were 
completed and the results distributed in Publications of the Washburn 
Observatory, Volume 15, Part 3. Of 190 stars of spectrum class M, 
fifty new variables were found including practically every star tested 
of classes M4, M5, and M6; while of 200 comparison stars of class K 
only one star was variable to a tenth of a magnitude. 

Continued experiments were carried on in the amplification of small 
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photo-electric currents by Mr. J. C. Cavender. Using the new low-grid- 
current vacuum tube developed by the General Electric Company it was 
found possible to secure distinct galvanometer deflections from stars 
of the eighth magnitude through the 15-inch telescope. It is still a ques- 
tion whether such an amplifying device can be made more sensitive than 
the long-used combination of cell and electrometer. 

Mr. Stebbins spent the summer of 1929 at the Yerkes Observatory, 
where a new photo-electric photometer was installed and operated on the 
40-inch refractor. The program included the determination of precise 
color-indices, particularly of B-stars under spectroscopic observation at 
Yerkes, where this work is being continued by Mr. C. T. Elvey. 


Joret Stessins, Director. 


YALE UNIVERSITY OBSERVATORY 
New Haven, CoNnNECTICUT 


Until recently the largest plates that had been accurately measured 
for the positions of stars had each covered at most four square degrees. 
During recent years we have been experimenting with plates that cover 
twenty-five square degrees, and the results have been published in Vol- 
umes 3, 4, 5, and 7 of the Transactions of the Observatory. We are now 
experimenting with plates that cover no less than 150 square degrees, 
employing for this purpose a Ross camera of 5.5 inches aperture. As 
stated in previous reports, we have photographed with this lens the zone 
from 20° to 30° north declination, duplicating the two Gesellschaft 
zones undertaken half a century ago at Berlin (20° to 25°) and at 
Cambridge, England, (25° to 30°). During the year Miss Barney and 
Miss Gesler measured the final eight plates in this zone, the total num- 
ber of images measured in both codrdinates being about 37,000. All of 
these forty-eight plates have been reduced as completely as is possible 
without having at hand the positions of the comparison stars, approxi- 
mately 1000 in number; these stars are being observed for us with the 
meridian circle at the Lick Observatory. Only a few of these positions 
(about one-twelfth of the total) between right ascensions 0"0O™ and 
2" 0™ have been sent. This first installment has enabled us to reduce a 
few of our plates, and leads to what must be a fairly reliable determina- 
tion of their accuracy. We find for the probable error of a position de- 
rived from a single plate 0”.20. This is a very satisfactory quantity, be- 
ing a little less than what we have been deriving for the twenty-five 
degree plates. 

It is now certain that we shall continue our work of this kind with the 
use of these very wide fields, covering 150 square degrees. We should 
have come to this conclusion even if the accuracy of these large plates 
had turned out to be a little inferior to that of the twenty-five degree 
plates ; for the other advantages of the larger plates are such as to war- 
rant a slight sacrifice in accuracy. Hitherto, for all our work with 
wide fields we have been depending on the cooperation of other institu- 
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tions for the observation by the meridian circle of a large number of 
comparison stars in each zone; it is only in this way that we have been 
able to calibrate our plates. The chief advantage of the very wide fields 
is that they offer every prospect of our being able to reduce the plates 
without calling for such codperation, and without asking other institu- 
tions to devote so much of their time to this work. It is highly probable 
that hereafter we shall be able to calibrate our plates by means of 
standard catalogues of meridian positions already in existence or soon 
to be issued. With this kind of reduction in mind we have placed a 
coarse grating over the objective of our wide-angle camera; this pro- 
duces three images for every bright star; the usual central image and 
the two first-order spectra on either side of the central image. For such 
stars we have measured the positions of these first-order spectra, which 
are as small and nearly as circular as ordinary images of faint stars, and 
have found that for them the accidental error of measurement is satis- 
factorily small. 

During the year the zone between 55° and 60°, photographed on the 
plates of twenty-five square degrees, was completed, and the results are 
embodied in Volume 7 of the Transactions of the Observatory, which 
has now been distributed. This volume contains the positions of more 
than 8,000 stars and the proper motions of about 7,500 stars derived by 
comparing our recent positions with those observed under the auspices 
of the Astronomische Gesellschaft about fifty years ago. These proper 
motions have an average probable error of a little more than 0”.01. 

As mentioned in the last report it is our intention to measure and 
publish the photographic magnitudes in the zone 20° to 30° as well as 
the positions. Mr. Schilt, who is in charge of this portion of the work, 
has secured all the plates in the zone. He is using for this purpose a 
3-inch Ross lens, of about twenty-one inches focal length. The method 
employed by him necessitates in addition twenty-four short-exposure 
negatives on plate glass, pointed first at declination 25°, and then at 
declination 15°, so as to show the stars of the Gottingen Aktinometrie. 
These twenty-four plates will furnish the basis for calibrating the 
brightness of all our zone stars; six were secured in the year. Mr. 
Schilt has measured during the year the brightness of about sixty per 
cent of all the zone stars, bringing the total up to about eighty per cent 
of the whole undertaking. 

Mr. Brown has been chiefly engaged in the continuation of his work 
on celestial mechanics. He has obtained a new method for the develop- 
ment of the disturbing function, which has resulted in the publication 
of five papers. He has published a proof that predictions of unknown 
planets from the perturbations of Uranus are not well founded. The 
development of the planetary theory with the true longitude as inde- 
pendent variable forms the subject of another paper. With Mr. 

3rouwer’s assistance he has published the first part of the Orbit of 
Jupiter's Eighth Satellite. The work on occultations is being done 
chiefly by Mr. Brouwer, and has now become a considerable task. At 
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the request of the Astronomer Royal of England the theory of the 
minor planet Vesta has been considered with a view to extending an 
accurate ephemeris up to the present time. In conjunction with Mr. A. 
L. Loomis an analysis has been made of the rates of three Shortt clocks 
and a crystal clock in Mr. Loomis’ laboratory. Tables of certain func- 
tions of the major axes of the planets are in a forward state. With 
Mr. C. A. Shook, Mr. Brown has continued the work on a treatise on 
celestial mechanics, and this now awaits only a final revision. 

Mr. Brouwer has published a revision of the predictions for the 
eclipse of April, 1930. He also developed certain suggestions connect- 
ed with the prediction of an unknown planet from the perturbations of 
Uranus. 

Miss Gesler has kept up to date two complete card catalogues of 
stellar parallaxes and of radial velocities. She has devoted much of her 
time this year in assisting Mr. Schlesinger in the compilation of a cata- 
logue of bright stars, which is now in press. This contains all available 
information regarding all stars brighter than 6.5 magnitude; it has been 
in manuscript form for many years, and has been frequently consulted, 
not only by members of our own staff, but by other astronomers as well. 

Mr. Schilt has continued his statistical investigations. These have 
led to a new formulation of the motions of the stars from a discussion, 
carried out in cooperation with Miss Barney, of the material available 
through the two Yale catalogues between 50° and 60° north declination. 
A confirmation has been obtained of the presence of second-order har- 
monic terms. This paper led to a tentative division of the stars into two 
major spectral groups, whose average motions appear to show systema- 
tic differences. The division of these groups comes between the spectral 
classes GO and G5. 

Mr. Goddard, instructor in astronomy at Dartmouth University, 
working this year as a graduate student at the Observatory, has meas- 
ured the parallaxes of fifteen stars on plates obtained at Johannesburg. 
He has also secured a series of photometric plates on Uranus, and has 
obtained a confirmation of its variation in a period of eleven hours. 

Mr. Eckert, instructor in astronomy at Columbia University, working 
with us as a graduate student, has devoted most of his time to deriving 
the orbit of Hector, one of the Trojan group of asteroids. He has also 
measured some of Rutherford’s plates, taken nearly sixty years ago, to 
see what accuracy they will yield when measured according to the im- 
proved methods now in use. 


THE SOUTHERN TELESCOPE. 


Mr. Alden reports that 132 nights were clear during the twelve 
months ending April 30, 1930; 147 were partly cloudy, and 86 altogether 
cloudy. He also reports that the steadiness of the atmosphere has not 
been as good as in previous years. The total number of plates obtained 
during the year is 4127. About 2,000 plates, relating to ninety-six re- 
gions have been sent to New Haven. Thirty-five of these regions were 
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measured this year by Miss Roche; fifteen by Mr. Goddard, and four 
by Miss Gesler. Altogether 250 parallaxes have now been obtained, of 
which 192 were measured by the two observers at Johannesburg. About 
300 regions still await measurement and should be disposed of as 
promptly as possible. With this in view we are constructing in our 
shops at New Haven a third measuring engine suitable for these plates, 
which we expect to be ready for use by January, 1931. This engine is 
being constructed with the help of a grant from the National Research 
Council, and the plates at New Haven are being measured with the help 
of grants from the American Association for the Advancement of Sci- 
ence, and from the Watson Fund of the National Academy of Sciences. 


FRANK SCHLESINGER, Director. 


YERKES OBSERVATORY 
UNIVERSITY OF CHICAGO 
WILLIAMS Bay, WISCONSIN 


Personnel. Professor Joel Stebbins was visiting professor during the 
summer quarter of 1929 and during the spring quarter of 1930, install- 
ing the photo-electric photometer on the 40-inch telescope, and organiz- 
ing a program with the assistance of Mr. C. T. Elvey. Mr. William W. 
Morgan continued as assistant in charge of solar observations during 
the summer of 1929 and was succeeded, when he went to the University, 
by Mr. Franklin E. Roach, who carried on the work thereafter. Mr. 
Richard S. Zug continued as assistant, working chiefly with the Bruce 
photographic telescope. M. Paul Bourgeois of the Royal Observatory 
of Belgium was Volunteer Research Assistant for about 6 months, de- 
voting himself largely to stellar spectrography. M. L. J. Pauwen of the 
Observatory of the University of Liege was a visitor for six weeks in 
the autumn. 

Equipment, The work of altering the plate holder and other attach- 
ments to the 40-inch telescope was continued and Mr. Moffitt designed 
a new focusing attachment for the micrometer. The new camera was 
used for parallax observations after November 9, 1929. The work of 
transfer from one instrument to another was greatly lightened. A new 
zero corrector for enlarging the field of the 24-inch reflector was de- 
signed by Mr. Ross and was constructed by J. W. Fecker. This was just 
ready for installation at the end of the year of this report. Four new 
metallic plate holders were made, giving a larger field than was used 
previously. Work was continued on the equipment of the twin 12-inch 
telescope, but the instrument was available for use during the year. 

Weather Conditions. The conditions for nocturnal observations with 
the 40-inch telescope were more favorable than in the previous year, 
with a total of 1492 hours of use. This is 97 hours, or 7% more than 
the normal for the last 10 years. During the hours of daytime 77 days 
were wholly clear, 122 were more than 50% clear, while 166 were pre- 
vailingly cloudy. 
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Solar Work. The Rumford spectroheliograph was used on 33 days 
and 114 plates were taken, chiefly by Mr. Roach, with 18 by Mr. Mor- 
gan. Direct photographs to the number of 64 were taken on 20 days, 
49 by Mr. Roach and 15 by Mr. C. D. Higgs. With the 12-inch tele- 
scope 411 direct photographs of the sun were obtained on 243 days, the 
greater part by Mr. Roach, with a small number by Mr. William 
Markowitz and Mr. Higgs. The sky was cloudy during the partial 
solar eclipse of April 28. 


Observations with the 4o-inch Telescope: 1. Micrometric. Micro- 
metric observations of 346 double stars in rapid motion were made by 
Mr. Van Biesbroeck. Fifty-three observations of comets for position, 
brightness and physical appearance were carried out by him as follows: 
Stearns 1927 d (2), Schwassmann-Wachmann 19277 (1), Schwass- 
mann-Wachmann 1929 a (1), Neujmin 1929 b (5), Forbes 1929 ¢ (4), 
Wilk 1929 d (1), Peltier 1930a (3), Beyer 1930b (5), Wilk 1930c 
(15), Schwassmann-Wachmann 1930d (10), Forbes 1930 e (6). In- 
strumental constants were determined on three nights and the positions 
of 6 comparison stars measured. Sixty estimates of the brightness of 
faint variable stars were made. 


2. Astrometric. The time that could be assigned to the program of 
stellar parallax was about 25% less than in previous years, on account 
of the requirement of time for the photo-electric photometer. Mr. 
Moffitt secured 321 usable exposures, while 6 were made by Mr. Zug 
and 5 by Mr. Fairley. Mr. Moffitt measured nearly 300 plates and com- 
pleted the determinations for 31 stars. The observational work was 
completed for 24 fields and the first usable plates were obtained for 17 
new fields. There was an appreciable increase in the number of usable 
plates per hour of observation. 

3. Spectrographic. In the first place the spectrographic program was 
devoted largely to interesting stars and much advantage was found in 
the use of fine-grained Process plates, despite the long exposure neces- 
sary. 

The Bruce spectrograph was used on 98 nights, in whole or in part, 
and 405 spectrograms were secured as follows: 

Struve 196, Roach 53, Higgs 48, Hujer 34, Elvey 30, Bourgeois 24, 
Barrett 16, Keenan 4; with Mr. Sullivan regularly assisting in the ex- 
posures. One hundred seventy-six of these plates were taken with the 
dispersion of one prism, and 229 with that of 3 prisms. 

A study of the Stark effect was made by Mr. Struve and at the sug- 
gestion of Dr. A. Unsdld of Hamburg, Messrs. Struve and Elvey in- 
vestigated the total absorptions in the interstellar Ca II lines of several 
stars. 

Epsilon Aurigae was observed throughout the whole period of 
eclipse and its radial velocities determined by Mr. Struve. 

Mr. Elvey completed his studies of the contours of stars of early 
spectral class. He also continued his investigations on hydrogen lines 
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in 50 stars and dealt with the Stark effect and the theory of ionization. 
The problem of stellar rotation was treated by Mr. Elvey for 60 stars, 
with the use of the Mg line 4481. 

Mr. Roach studied the sulphur lines in stars of early class, for a 
Master’s degree. 

During June of 1930 Mr. Struve was given the opportunity of using 
the coudé spectrograph of the 100-inch telescope at Mount Wilson for 
examining the Stark effect upon the helium lines in selected B-type 
stars. He also used the 60-inch reflector on four nights for observing 
the eclipsing binary U Ophiuchi. 

Messrs. Elvey and Zug made an investigation on the absorption band 
near 4200 and attributed it chiefly to the 40-inch objective. 

Messrs. Struve and Elvey worked together on a further study of the 
contours of the lines of a selected list of 100 B-type stars. 


4. Photo-Electric Photometry. The photo-electric photometer was 
used on parts of 54 nights and 778 observations were obtained. Nine 
cells were used and two sets of filters. The observational program con- 
sisted of : 

a. The color indices of globular clusters. 

b. Pairs of circumpolar stars chosen to determine the extinction fac- 
tor for color indices. 

c. The color indices of 100 stars of class B, the contours of whose 
lines are also under observation here. 

d. The color indices for a group of 24 standard stars. These will 
ultimately give a standard for the reduction of color indices on different 
nights. 


24-inch Reflector. The following work was done by Mr. Van Bies- 
broeck. Positions of 21 asteroids were secured. Plates were exposed 
for 26 others but without detection of the objects. Positions of Pluto 
were obtained on 20 nights. Plates were exposed for position and phy- 
sical appearance of 10 comets: Schwassmann-Wachmann 1927 i (3), 
Neujmin 1929 b (2), Forbes 1929¢ (9), Stearns 1927 d (7), Wilk 
1929 d (15), Peltier 1930 a (12), Beyer 1930 b (19), Wilk 1930 ¢ (13), 
Schwassmann-Wachmann 1930 d (6), Forbes 1930 e (3), in all, 73 ob- 
servations. The photographic search for periodic comets Daniel (2 
nights) and D’Arrest (2 nights) proved unsuccessful. The plate num- 
bers ran from No. 3239 to No. 3481. 

The reductions of the observations were kept up and the completed 
series sent for publication to the Astronomical Journal. The definitive 
orbit of periodic comet Neujmin 1913 III was determined and a search 
ephemeris established for the 1931 opposition, perturbations by the 
major planets being taken into account. In connection with the monthly 
“Comet Notes” for PopuLtar AstronoMy several ephemerides were 
computed. 


Bruce Photographic Telescope. Two hundred twenty fields were 
taken with the 10-inch and the pair of 3-inch cameras. The photo- 
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graphic and photovisual magnitudes of the primary reference stars for 
the current opposition of Eros, as compiled by A. Kopff, were taken 
with the 3-inch lenses. All stars in this list north of —17° declination 
were measured, or 636 in all. A few scattered fields were taken and 
blinked for proper motions. The work with this instrument was done 
by Mr. Ross, assisted by Mr. Zug. 

Zeiss Camera of U-V Glass. Four hundred and twenty-five plates 
were taken in 213 hours on 100 nights by Mr. A. S. Fairley, and 50 
plates were taken by Mr. S. G. Barton on 13 nights. These plates were 
extra-focal for the determination of photographic magnitudes, and were 
located in the zone from declination +62° to +53°. About 500 plates 
in the zone +75° to +62° were measured by Mr. Fairley in the Hart- 
mann microphotometer, and the photographic magnitudes of about 2000 
stars in this zone were determined. 


General, The Library increased normally during the year. Volumes 
70 and 71 of the Astrophysical Journal were issued under the editorship 
of the Director. 


EpwIn B. Frost, Director. 





PLANET NOTES FOR JUNE, 1931 


By CLIFFORD E. SMITH. 


The Sun will be moving northeasterly until the occasion of the summer 
solstice on June 22 at 3" 28" a.m., C.S.T., when it will start its southeasterly jour- 
ney. During the first part of the month it will be in the constellation Taurus, and 
during the last part of the month it will be in Gemini. Its position on the first 


and last days of the month will be respectively: R.A. 4" 32", Decl. +23° 15’. 


The phenomena of the Moon will occur as follows 


Last Quarter June 7 at 12 p.m. C.S.T. 
New Moon 15 “ 9 pM. ~ 
First Quarter 22 “ 6 P.M. 

Full Moon 29 “ 7 P.M. 
Apogee 8 2 P.M. 
Perigee Zi 7 PM. 


Mercury during this period will be moving from eastern Aries across Taurus 
to western Gemini. Early in the month it will be a morning star of about zero 
magnitude rising about an hour and a half before the sun. Its distance from the 
earth will be about 83 million miles at the beginning of the month and its distance 
will increase about 40 million miles during the month. During the middle of the 
month its apparent semidiameter will be about 3 seconds of arc. Conjunction with 
the moon will occur on the 14th, perihelion on the 26th, and superior conjunction 
on the 29th. 


Venus will continue as a morning star of brightness about magnitude —3 and 
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will rise about an hour and a half before the sun during the middle of the month. 
Its apparent path among the stars will be from eastern Aries to eastern Taurus. 
During the month its distance from the earth will increase from about 140 to 
about 150 million miles, and its apparent semidiameter will be roughly 5 seconds 
of arc. Conjunction with the moon will occur on June 14. 

Mars will continue as an evening object in western Leo, of magnitude some- 
what fainter than +1. Its apparent motion among the stars will be easterly and 
its apparent semidiameter will be somewhat less than three seconds of arc. Dur- 
ing the middle of the month it will be on the meridian about 5:00 p.m. and its 
distance from the earth at that time will be about 160 million miles. Conjunction 
with Neptune will occur on the 16th and conjunction with the moon on the 21st. 

Jupiter will continue as an evening star in Gemini of magnitude about —1.5, 
and during the middle of the month it will set about three hours after the sun. Its 
apparent position, however, will be too close to that of the sun for it to be of in- 
terest as a telescopic object. 

Saturn will be a morning star in eastern Sagittarius of about zero magnitude. 
During the middle of the month it will be on the meridian about 2:00 a.m., and 
at that time its distance from the earth will be about 850 million miles and its ap- 
parent semidiameter will be somewhat greater than 8 seconds of arc. Its apparent 
motion will be retrograde. Conjunction with the moon will occur on June 3. 

Uranus will be a morning object moving easterly in eastern Pisces at a dis- 
tances of about 1900 million miles from the earth. During the middle of this 
month it will be on the meridian about 7:00 A.M., and its apparent semidiameter 
will be about 14 seconds of arc. Conjunction with the moon will occur on June 11. 

Neptune will be an evening object moving with an apparent easterly motion 
in Leo near p Leonis. Its distance will be about 2800 million miles and its apparent 
semidiameter will be about 14 seconds of arc. During the middle of the month 
it will be on the meridian about 5:00 p.m. Conjunction with Mars will occur on 
the 16th, and conjunction with the moon will occur on the 21st. 





Occultations 


VISIBLE AT WASHINGTON. 
[From the American Ephemeris.]} 








- IMMERSION EMERSION 
Wash- Angle E Wash- Angle E 
Date ington from ington from 
1931 Star Mag. C.T. a b N C.T. a b N 
bh m m m ° iy m m m 
June 2 183 B.Sgr 6.2 21 55 157 22 24 208 


26 42 Lib 5.0 19 29 52 20 0 4 
27 134 B.Sco 6.4 2210 —26 +09 58 23 10 —18 —1.7 330 


The quantities in the columns a and b are given for the purpose of making 
these predictions useful for any place within 200 or 300 miles of Washington. The 
procedure is as follows: Subtract the longitude of Washington (77°1) from the 
longitude of the place in question; multiply the result, taking the signs into ac- 
count, by the quantity under a for the star to be observed; similarly, with the 
latitude (38°9) using b; apply the sum of the products, with its proper sign, to 
the Washington C.T., and obtain the predicted Washington Civil Time for the 
phenomenon at the place of observation. To obtain Eastern Standard Time it 
is necessary to add 8.3 minutes to Washington Civil Time. 
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VISIBLE AT Mount HAMILTON AND VICINITY. 


Date Star Mag. GAT. a b 
1931 h m m m ° 
June 24 g Virginis 5.6 6 36 —1.0 if), 4 127 
27. ~—A ~Scorpii 4.6 7 41 —1.8 —1.3 155 

27 3 Scorpii 5.9 8 00 —1.7 10.1 120 


There will be no favorable occultations visible during July; and none for 
either June or July at Omaha. 


The approximate times for observers within 300 miles of Omaha can be found 

by using the constants a and b, given in the table, according to the formula 
G.C.T. = Predicted G.C.T. + aAd + bAg, 

Ad and A¢ in this case being obtained by using the longitude (96°0) and latitude 
(41°3) of Omaha, and subtracting these, respectively, from the longitude and lati- 
tude of the place. 

For observers within 300 miles of Mount Hamilton, California, the same rule 
is followed using the longitude (121°7) and latitude (37°3) of Lick Observatory. 

Only disappearances are given. 

Creighton University Observatory. Wo. Cretus Doyte, S.J. 





VARIABLE STARS 


Monthly Report of the American Association of Variable Star 
Observers for March, 1931 


It is a pleasure to report that Secretary Olcott has sufficiently recovered from 
his long illness to be able to leave Arizona and take up his temporary abode at 
Useppa Isle, Florida. He writes that he expects to attend the Spring Meeting in 
New York. We hope many of our members will be there to greet him. Mr. D. B. 
Pickering is at this writing “doing his bit” at Los Angeles, California, for the 
A.A.V.S.O. He reports finding a very enthusiastic group of amateur telescope 
makers in that locality, some of whom will doubtless be contributing variable star 
observations ere many months. Mr. Pickering’s itinerary will include Hawaii, 
Alaska, and possibly Japan. We couldn’t have a better messenger of good will 
among the astronomical fraternity than “Dave.” 

The New York meeting of the Association at the Museum of Natural History 
on May 16 should bring together a large group of our members, both active and 
inactive. Let’s make this one of the biggest and best of them all; ten years hav- 
ing passed since we last met in that city. 

The new A.A.V.S.O. Bulletin, published at Harvard, has made two appear- 
ances, and fills a long felt want among observers. It is to be hoped that its bi- 
monthly issuance will incite some of the less active members to greater activity. 
We can well use more observers. 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING 


Monthly Report of the 


Jan. 0 = J.D. 2426342: 


J.D.Est.Obs. 
V¥ Sez 
000339 

364 13.3 En 

394 11.1 Dr 
S Sei 
001032 

350 9.0 Ht 

355 9.3 Ht 

360 9.8 Ht 

363) 9.5 En 

369 10.0 Sm 

369 10.1 Ht 

394 10.6 Dr 
X AND 
001046 

364[13.0 Ch 

401[13.2 Bw 
T Cer 
001620 

377 SEL 
T AND 

001726 

10.0 Ch 
9.0 Ch 
9.1Ch 
8.4 Jo 
9.3 Th 
8.4 Jo 
9.7 Th 

10.0 Th 

396 8.6 Jo 

398 8.9 Jo 

400 9.2 Bg 

414 95 Bg 
T Cas 
001755. 


356 
364 
371 
378 
381 
384 
387 
395 


350 
364 
378 
380 7.5 Mp 
381 7.9 Th 
381 
384 
384 
384 
386 
387 
389 
390 
395 
395 
396 
396 
397 
398 
408 
413 


8.6 Th 
7.8 Mp 
8.4 Ah 
7.8 Jo 
8.3 Ah 
7.8 Jo 
8.2 Jo 
9.0 Pt 


J.D.Est.Obs. 


R ANnpb 

001838 
343 6.8 Ch 
361 6.9Ch 
364 6.9Wd 
371 7.0Ch 
376 7.3 Wd 
378 7.6 J 
384 7.7 Jo 
384 7.7 Ah 
386 7.9 Ah 
388 8.0 Gy 
388 7.9 Fd 
389 7.9 Ah 
396 8.1 Ah 
396 8.2Jo 
397 8.4Wd 
397. 8.2 Ah 
398 8.2Jo 
399 8.1GD 
406 8.7 Fd 
413 9.0L 

S Tuc 


001862 
350 12.8 Ht 
355 13.2 Ht 
358[13.2 BI 
360 13.3 Ht 
363[13.2 En 
369[11.9 Sm 
379[13.2 Dr 

S Cer 

001909 
344 8.6Ch 
359 9.1Ch 
371 10.4Ch 

2 Se 

002438a 
364 10.5 En 
394 96Dr 

T Pue 

002546 
350 13.2 Ht 
355 13.0 Ht 
360 13.1 Ht 
363 13.1 En 

a CAs 

003656 
260 


American 


Feb. 0 = J.D. 2426373 ; 
J.D.Est.Obs. J.D.Est.Obs. 
U Cas U Tuc 
004047 005475 
388 87Fd 350 12.7 Ht 
388 98Sf 355 12.3 Ht 
290 9.2B 358 12.2 Bl 
394 10.1'Sf 360 12.0 Ht 
406 10.5Sf 363 11.6En 
411 11.0Me 368 11.2Sm 
413 11.0Sf 369 11.6Ht 
413 10.6Pt 370 11.4 Bl 
419 11.5Bw 279 10.9Dr 
RW ANpD Z CET 
004132 O10102 
356 10.0Ch 362 11.3 Ch 
378 11.7 Jo U Sen 
384 12.0 Jo 010630 
396[12.0Jo 394 99Dr 
V AND U Anp 
004435 010940 
356[12.0Ch 355 10.5 Ch 
382[13.2 B 384 11.8L 
RR Anp 393 11.8B 
004533 UZ Anp 
356 9.2 Ch 011041 
390 OSB 355 11.6 Ch 
RV Cas 379 129L 


004746a 
355 113-Ch 
368 11.3 Ch 
388 11.7 Sf 
393 11.4B 
413 11.1 Pt 
— CAs 
004746b 
388 10.6 Sf 
394 10.7 Sf 
413 10.6 Pt 
W Cas 
004958 
8.9 Ch 
8.5: Ch 
8.3 Jo 
8.4 Jo 
8.8 Ah 
8.8 Ah 
&.8 Fd 
8.8 Ah 
8.7B 
396 8.9 Ah 
396 8.3 Jo 
397, 9.1 Ah 
397 
398 
398 
400 
408 
413 
419 


352 
367 
378 
384 
384 
386 
388 
389 
393 


8.2 Jo 
9.3 BL 
8.5 Jo 
8.9 Pt 


9.0 BL 
9.2 BL 


9.1 Bw 


393 13.1B 
398 12.9 Ma 
419[13.6 Bw 
S . AS 
011272 
355[13.0 Ch 
393[13.6 B 
U Psec 
011712 
357[12.3 Ch 
579 13.2L 
RZ Perr 
012350 
10.5 Ch 
10.2 L 
10.6 Mp 
10.6 Mp 
R Psc 
012502 
356 11.2 Ch 
RU Anp 
013238 
10.8 Ch 
10.5 Ch 
10.0 L 
10.8 B 
10.9 Ma 
11.8 Pt 
Y AND 
013338 
350 11.2 Ch 
363 12.6 Ch 
384 13.4L 


358 
384 
385 
395 


350 
363 
384 
393 
398 
413 


Association 


MARCH, 


1931. 


Mar. 0 = J.D. 2426401. 


J.D.Est.Obs. 


X CAs 
014958 
12.6 Bn 
12.2 Mp 
12.7 Bn 
395 12.3 Mp 
396 12.0 Jo 
413 12.5 Pt 
U Perr 
015254 
8.2 Ch 
8.6 Me 
9.1 BL 
9.0 BL 
8.9 Bw 
8.9 Fd 
9.2 BL 
9.3 Me 
9.8 Fd 
413 9.6 Pt 
419 98 Bw 
XX Per 
015654 
8.4 Ch 
S Art 
015912 
379[14.5 L 
R Art 
021024 
9.8 Br 
8.7 Ch 
8.9 Ch 
10.3 L 
10.0 Ah 
10.0 Ah 
10.3 Fd 
389 10.2 Ah 
406 11.1 Fd 
413 11.6 Fd 
413 12.3 Pt 
W Anpb 
021143a 
388 [12.7 Gy 
393 12.6B 
408 13.1B 
418[12.2 Gy 
‘ P ER 
021258 
8.3 Jo 
8.3 Jo 
385 8.8 Ah 
397 8.5 Me 
397 8.7 BL 
398 8.7 BL 
398 8.3 Jo 
400 8.7 BL 
408 8.6 Jo 
409 86BL 
413 87 Pt 


368 
380 
383 


357 
397 
397 
398 
398 
399 
400 
411 
413 


357 


310 
357 
367 
379 
384 
386 
388 


379 


384 


J.D.Est.Obs, 


Z Cer 
021281 
380[12.5 Mp 
395[12.5 Mp 
408 [13.8 Br 


o CET 
021403 
344 9.5 Ch 
356 9.6Ch 
364 9.4Ch 
364 9.1 En 
375 9.2 Wd 
378 9.4Wd 
379 9.2Jo 
384 9.0Jo 
384 9.1 Ah 
388 9.2Sf 
388 9.2 Gy 
289 9.0 Ah 
391 89 TE 
394 9.2Sf 
396 9.3L 
397 9.0 BL 
398 9.0 BL 
400 89 BL 
400 8.9 Tf 
413 8.5 Pt 
S Per 
021558 
379 84Jo 
349 9.3Sz 
384 84 Jo 
386 9.5 Ah 
394 91 Bg 
397 9.3 Me 
397 94 BL 
398 9.4BL 
398 83Jo 
400 94BL 
403 9.2 Bg 
408 8.4 Jo 
409 93 BL 
413 10.3 Fd 
413 9.4 Pt 
415 94Bg 
R Cer 
022000 
348 7.6Ch 
356 7.5 Ch 
361 7.6Ch 
367 7.9Ch 
379 8.5L 
379 8.6 Jo 
384 8.5 Jo 
S88 9.7 Sf 


394 10.2 Sf 
394 10.3 Bg 
400 10.6 Be 
400 10.8 L 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriNG MaArcuH, 1931. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


R Cer R Hor T Eri R Rer R Lep T Cor 
022000 025050 035124 043263 045514 051533 
414 11.2Bg 350124Ht 384 105Dw 369 75Ht 361 7.0Ch 365 7.6En 
RR Per = 355 12.2 Ht W Eri 370 7.4Bl 378 66Jo 369 81Sm 
022150 358 11.9 Bl 040725 379 7.3Dr 380 5.7Tf 370 7.6Bi 
357 12.2Ch 360 12.2Ht 383 89Dr 384 72Dr 384 63Jo 381 7.3Dr 
379 13.4L 364 12.0Fn 384 86Dw 384 7.3Dw 387 60Bc 394 86Dr 
389 13.5 B 369 11.2 Sm R Tau X Cam 391 63Tf S Aur 
408 13.5B 369 11.8 Ht 042209 043274 396 6.6 Jo 052034 
U Cer 370 11.3Bl 355 13.0Ch 355 11.3Ch 398 6.7Jo 344 86Ch 
022813 379 10.5Dr 379{12.0Br 381 96Br 399 6.2L 346 84Ch 
358 12.1 Ch T Hor 389[13.5 B 400 8.9L 400 6.1 Tf 353 8&8Ch 
RR Cep 025751 398[11.7 Ma 413 93 Pt 408 66Jo 356 88Ch 
022980 350 9.4Ht W Tau R Dor 413 69Fd 368 9.3Ch 
380 11.0Mp 355 9.6 Ht 042215 043502 V Or! 387 8.9 Fd 


395 11.5Mp 358 94B1 355 106Ch 350 5.5Ht 050003 397 8.8Kd 
408 11.8Br 360 96Ht 380 10.1 Tf 355 5.5 Ht 353123Ch 397 O92BL 
413 116Pt 26410.2En 384 98Jo 58 5.6Bl 381 13.5 Br 39% 9.2BL 
R Tri 369 10.5Ht 385 95Ws 360 56Ht 394 138Be 40 93 BL 
023133 370 9.9BI 388 10.1 Fd 365 56En 413 13.5 Pt 406 89 Fd 
357 98Ch 379 11.1 Dr 393 10.2B 369 5.8Sm T Lep 409 9.5 BL 
363 10.8 Ch U Art 394 10.1 Pe 369 5.4Ht 050022 413 89 Fd 
364 11.0 Wd 030514 394 10.3Fd 370 S5BIl 348 89En 413 85 Pt 
378 10.7Jo «357: 13.5Ch 396 99Jo 379 5.3Dr 358 8.5 BI W Avr 
386 11.3T£ 379[14.9L 397 10.0 Fd R CAE 365 8.1En 052036 
384 11.4 Ah X Cet 399 10.4L 013738 370 86Bl 253 13.5Ch 
388 11.8 Gy 031401 399 10.3 Fd 355 11.1 Ht 378 85Jo 381 12.8Br 
388 11.5S£ 357 109Ch 400 10.2 Tf 358 11.0 BI 384 88Jo 382 13.0L 
389 11.4Ah 396 10.9L 406 10.2Fd 360 11.1 Ht 396 87Jo 389 12.2Mg 
394 11.7Sf 413 122Pt 413 101 Fd 365 11.2En 398 88Jo 398 11.8 Ma 
396 12.0Jo 413 10.8Fd 413 10.0 Pt 370 11.2 BI 408 9.0Jo 413 99Sf 
397 11.8 Wd Y Perr 419 10.0Bw 383 12.1 Dr 413 9.2 Pt 413 98 Pt 
398 11.5 Ma 032043 S Tau 384 12.2 Dw S Px S Ort 
400 11.8T£ 357 9.7 Ch 042309 R Pic 050848 052404 
403 11.9Wd 378 9.5Jo  355[12.0Ch 044349 348 76En 353 12.5 Ch 
406 11.7Sf 384 9.7Jo 379[13.0Br 348 79En 355 7.0 Ht 413 13.0 Pt 
41311.9Pt 386 10.3Ah 389/13.5B 355 88Ht 3258 7.6B1 T Or 
413 12.0Fd 397 10.2BL 398/11.7 Ma 358 8.5 Bl 360 7.0 Ht 053005a 
T Ari 397 10.0 Me T Cam 360 84Ht 365 78En 344 11.0Ch 
024217 398 10.4 BL 043065 365 7.9En 370 83B1 346 11.0Ch 
411 10.2Me 400 105BL 412 13.5Pt 370 85Bl 379 7.8Dr 353 11.5 Ch 
W PER 408 10.3 Me S Ret 379 8.1 Dr R AuR 355 10.8 Ch 
024356 409 108 BL 043163, +383: «8.0 Dr 050953 356 10.4Ch 
351 8.7 Me 411 10.5 Me 379 11.2Dr 387 83 Dw 353 124Ch 357 10.5Ch 
355 9.0Ch 413 10.2 Pt 384 11.3 Dw V Tav 381 13.6 Br 358 10.4Ch 
378 8.5 Jo R Per RX Tau 044617 413 13.3 Pt 359 10.8Ch 
380 8.6 Me 032335 043208 364 13.3 Ch T Pr 364 11.0 Ch 
384 8.5Jo 379 126L 255 13.4Cn 361 13.3 Br 051247 374 10.9 Ch 
385 8.9Ws 389 12.3B 379 13.8 L 389 13.33B 358[13.1 Bl 375 10.3 L 
388 9.0Fd 398 12.1 Ma 381[13.5Br 413 11.1 Pt  360[13.1 Ht 377 10.8L 
394 86Bg 413 10.8 Pt 339 13.8 B 2 Ori 381 11.7 Dr 378 10.2 Jo 
396 8.6 Jo U Eri 413[11.9 Fd 045307 Tt te 379 10.11 
398 9.1 Bw 034625 R Ret 355 10.0Ch 051522 381 10.2 L 
448 87 Me 379 10.4Dr 043263 381 11.0B 329 8.6Dr &2 10.2 L 
411 87Me 379 11.2L 350 86Ht 393 10.7 B 348 S1En 385 10.2B 
413 90Fd 384 10.5Dw 325 81 Ht 399 11.51. 355 75Ht 384 99Jo 
413 9.0 Pt T Eri 3528 78 Bl 2 Ler 355 7.7 Dr 384 10.4L 
415 88 Beg 035124 36) 7.6 Ht O45514 358 7.6Bl 385 10.41 
419 91 Bw 36411.0En 265 80En 348 58Ch 360 7.5 Ht 785 10.5 Ws 
379 10.1 Dr 369 7.5Sm 351 64Me 360 7.2Dr 386 10.4 Pt 
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VARIABLE STAR OBSERVATIONS RecEIvVED Durinc MArcu, 1931. 


J.D.Est.Obs. 


T Ort 
053005a 
387 10.4 Pt 
393 10.4 Ws 
396 10.3 Pt 
396 10.1 L 
396 10.0 Jo 
398 10.5 Pt 
398 11.0 Ma 
399 10.9 Ma 
399 11.0B 
10.3 L 
10.8 Pt 
10.3 L 
403 10.5 Pt 
408 11.0 Jo 
413 10.8 Pt 
413 10.6 Fd 
AN Ort 
053005t 
398 11.2 Ma 
399 11.2 Ma 
S Cam 
053068 
385 8.6 Ws 
397 88 BL 
398 8.9 BL 
400 8.7 BL 
413 9.5 Pt 
415 87Bg 
RR Tau 
053326 
377 13.3'L. 
379 13.5L 
381 13.1 L 
381 12.7 Br 
RV Aur 
053337 
353[13.4 Ch 
381 14.1 Br 
413[12.0 Pt 
U Aur 
053531 
353 12.4 Ch 
377 11.4L 
11.1 Br 
10.5 Ah 
9.3 Ah 
9.3 Ah 
8.5B 
8.0 Sf 
413 7.9Pt 
SU Tau 
054319 
353 13.0 Ch 
357 12.9 Ch 
359 12.9 Ch 
347 1301, 
379 13.0 Br 
381 13.0 Br 


J.D.Est.Obs. 


SU Tau 

054319 
382 12.9L 
384 12.9 Br 
385 12.9 Br 
385 12.8 L 
386 12.8 Br 
386 12.5 Pt 
387 12.5 Pt 
389 12.4 Mg 
389 12.5B 
392 12.2 Br 
393 3 
394 
394 
394 
396 
396 
398 
398 
399 
399 
406 
407 
407 
408 
413 


fad teh feed fe med 

NM NOM Kd bdo 

Serr mrwdetm ut 

so aan 
%) 


nintin pine OR SDORWOWH 
— 
eohooke= ht 
a4 


tt et et De DO DD 


_ 
~ 
rr 


384 13.6 Br 
406 13.7 Br 
RU Tau 
054615¢ 
358 12.6 Ch 
382 12.2 L 
384 12.0 Br 
R CoL 
054629 
12.6 Ht 
12.2 Bl 
12.4 Ht 


054920a 
353 
358 7. 
364 
367 
368 


J.D.Est.Obs. 


U Or! 
054920a 
376 
378 
384 
385 
386 
387 
388 
389 
393 
394 
394 
396 
397 
397 
400 
403 
413 
413 
V Cam 
054974 
359[13.6 Ch 
384[13.9 Br 
407[14.2 Br 
Z Aur 
055353 
10.0 Pt 
10.0 Pt 
10.0 Pt 
10.2 Pt 
10.5 Fd 
10.4 Pt 
10.8 Pt 
11.0 Pt 
10.8 Pt 
R Oct 
055086 


386 
387 
394 
396 
397 
398 
399 
403 
413 


358 11.8 Bl 
360 12.0 Ht 
370 12.0 Bl 
383 12.2 Dr 
X Aur 
060450 
400 9.2 Al 
413° 88 Pt 
V Aur 
061647 
353 12.0Ch 
364 12.0 Ch 
gor 1131. 
389 11.3 Mg 
V Mon 
061702 
353 12.3 Ch 
385 13.0 Br 
389 13.2 Mg 
413 12.9 Pt 


J.D.Est.Obs. 


AG Aur 
062047 
387 10.0 L 
U Lyn 
063159 
384 9.8 Br 
406 9.9 Br 
R Mon 
063308 
355 12.6 Ch 
356 12.6 Ch 
359 12.6 Ch 
364 12.6 Ch 
389 12.2 Mg 
413 11.8 Pt 
Nov Pic 
063462 
348 83En 
350 
355 
360 
363 
369 
S 
063 
358 13.0 Ch 
383 14.3 L 
384 14.0Br 
413 13.6 Pt 
X Gem 
064030 
8.1 Bn 
8.3 Br 
8.4 Bn 
9.3 Mg 
10.0 Bw 
398 10.1 Ma 
414 11.4 Bw 
Y Mon 
065111 
8.9 Ch 
9.5 Ch 
9.8 Th 
10.6 Tf 
10.5 Th 
10.5 Br 
10.0 L 
10.6 Th 
10.8 Mg 
11.3 Ma 
11.5 TE 
412 12.6 Bg 
413 12.0 Pt 
X Mon 
065208 
7.9L 
cB fi 
OT 
8 T 


t= GO OO 00 C0 OO 
Yin pnNnuus 
vol oleshaslestas! 
Sng SF peed ped et 
ono ree 


366 
380 
383 
389 
398 


353 
367 
378 
380 
381 
384 
385 
387 
391 
398 
400 


375 
379 
380 
391 
399 


NNNN 
mown 
mh ht 


co 


L 


J.D.Est.Obs. 


X Mon 
065208 
400 7.9 Tf 
R Lyn 
065355 
358 11.5 Ch 

384 12.4L 
384 12.0 Br 
391 12.1 Mg 
RS Gem 
065530 
398 12.2 Ma 
V CMI 
070109 
353 13.0 Ch 
382 14.1L 
383 13.9B 
385 14.0 Br 
419[13.5 Bw 
R GEM 
070122a 
338 
344 
348 
356 
361 
365 
368 
374 
376 
378 
378 
381 
384 
384 
384 
385 
386 
387 
388 
389 
394 
396 
396 
396 
397 
397 
299 
400 
403 
408 : 
411 9.1Me 
414 9.0Bg 
Z Gem 
070122b 
387[11.5 Fd 
394 12.2 Pt 
TW Gem 
070122c 
394 8.1Pt 


NI 

“IO 
OO <= 
Sas 


NDOMmUWUUnDOW 


~ 


20 NI 90 G0 90 90 90 90 90 DO 90 NIGO NINININININININIGO NIN 
MMOdOoRwWNWUNONN 


J.D.Est.Obs. 


R CM1 
070310 
359 


382 
388 
394 
394 
394 
394 
396 
406 
413 


070772 
350 10.9 Ht 
355 10.4 Ht 
360 10.4 Ht 
365 11.3 En 
369 10.2 Ht 
381 9.4Dr 

L, Pup 

071044 
377 4.2 Dr 
381 4.1 Dr 
390 4.0Dr 
395 4.0Dr 

RR Mon 

071201 
dosiie.c ih 
385[14.2 Br 
393 14.4 Br 
407 [14.2 Br 

V GeM 
071713 

12.4 Ch 
9.3L 
9.2B 

385 9.5 Br 
394 9.0 Pt 

S CMr 

072708 
10.8 Ch 
15th 
11.9 Ke 
11.6 Ke 
11.6 Ke 
12.0 Br 
12.0 Fd 
11.6 Ke 
12.0B 
11.8 Fd 
12.5 Pt 
11.8 Ke 
11.4 Pc 
12.1 Ke 
12.1 BL 
12.2 BL 
11.8 Ke 
11.9 Ke 


353 
382 
383 


353 
367 
377 
378 
383 
385 
387 
387 
389 
294 
294 
394 
394 
397 
397 








of Variable Star Observers 





VARIABLE STAR OBSERVATIONS RECEIVED DuRING MARCH 


J.D.Est.Obs. J.D.Est.Obs. 


S CM1 
072708 
408 12.2 Br 
T CMr 
072811 
353 13.5 Ch 
389 13.0B 
392 13.1 Mg 
Z Pup 
072820b 
348 9.4En 
365 11.0 En 
S Vo. 
073173 
350[13.2 Ht 
358[13.2 Bl 
365[13.2 En 
369[11.4 Sm 
382 13.4 Dr 
U CMr 
073508 
353 8.8Ch 
385 10.0 Br 
387 10.6L 
389 9.6B 
394 10.4 Pt 
S Gem 
073723 
9.8 Ch 
10.7 Ch 
11.2 Jo 
11.2 Jo 
12.1 Br 
12.0B 
12.4 Mg 
ioe rt 
396 11.5 Jo 
408 12.9 Br 
W Pup 
074241 
350 12.6 Ht 
355 12.1 Ht 
358 11.9 Bl 
360 11.9 Ht 
365 11.2 En 
368 11.2 Sm 
369 10.8 Ht 
370 10.3 Bl 
382 9.1 Dr 
290 8.2Dr 
T Ge 
074323 
9.1 Ch 
9.5 Ch 
10.7 Jo 
11.0 Jo 
384 10.7 Ah 
385 11.0 Br 
392 11.4Mg 
394 11.5 Pt 


353 
364 
378 
384 
385 
389 
392 
394 


353 
364 
378 
384 


T Gem 
074323 
396 11.5Jo 
398 11.4 Ma 
398 11.5 Bw 
414 13.0 Bw 
U Pup 
075612 
353[13.2 Ch 
398[13.2 Bw 
399[11.7 Fd 
412 12.6 Mg 
419 13.6 Bw 
R Cnc 
081112 
351 10.5 Ch 
364 10.3 Ch 
379 
384 
384 
386 
389 
389 
393 9 
394 9, 
396 9 
396 9. 
398 ; 


367 7 
377 8 
378 7 
379 7 
381 8. 
383 8 
384 8 
384 8 
385 
386 
387 
387 
389 
394 
394 
396 
397 
397 
598 
398 
399 
400 8.8 Ke 
418 9.9 Gy 
RT Hya 
082405 
8.9 Mp 
9.5 Me 
9.0 Mp 


385 
393 
397 


J.D.Est.Obs. 


RT Hya 
082405 
411 9.3 Me 
R CHA 
082476 
350 10.5 Ht 
355 10.5 Ht 
358 10.4 Bl 
360 10.7 Ht 
365 11.0 En 
368 11.5 Sm 
369 11.2 Ht 
U Cnc 
083019 
11.8 Ch 
12.0 Ch 
13.4 Br 
14.1 L 
13.7B 
14.1 Ma 
12.9 Mg 
13.3 Bw 
419[13.5 Bw 
X UMa 

083350 
13.5 Br 
393[13.5 Br 
407[14.0 Br 
412[12.9 Mg 
S Hya 
084803 
351 10.7 Ch 
364 11.2 Ch 
389 11.4B 


351 
361 
386 
387 
389 
398 
412 
414 


386 





397 11.8 Fd 
407 11.7 Br 
T Hya 
08 5008 
351 
364 
387 7 
394 7. 
397 8. 
412 8 
085120 
351 10.2 Ch 
361 10.2 Ch 
379 88Jo 
384 88Jo 
394 10.0 Pt 
398 10.2 BL 
400 10.2 BL 
i Fex 
090031 
363 [s Bl 
V UMa 
090151 
387 10.4L 





281 
, 1931. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
V UMA R LM1 R Leo 
090151 093934 094211 
388 10.6Sf 383 12.3B 408 7.8 Jo 
394 10.4B 386 12.2Br 413 7.2 Fd 
397 10.6Sf 387 12.2Ke 413 82Sf 
407 10.6Sf 394121Ke 415 7.1 Bg 
U Cnc 394 13.0 Pt 1 CAR 
090425 397 12.1 Ke 004262 
353[13.6Ch 398 12.2Ke 383 3.5 Dr 
382 146L 399121Ke 390 3.8Dr 
386[14.0 Br 400 120Ke 395 41Dr 
407 143 Br 408 11.8Br Y Hya 
RX UMa 418 11.7 Gy 094622 
090567 RR Hya 363) 7.3'Ch 
387 11.1 L 094023 Z VEL 
RW Car 383 13.4Dr 004953 
091868 R Leo 350 10.1 Ht 
350[12.8 Ht 094211 355 10.3 Ht 
363[12.8 Bl 343 9.4Wd 360 10.5 Ht 
366[128 En 352 88Wd 363 10.7 BI 
569[12.8Ht 358 9.1Ch 366 11.1 En 
381 13.4Dr 364 8.7 Wd 368 10.9Sm 
R VEL 367 89Ch 369 11.2 Ht 
002551 271 8.9Wd 383 11.1 Dr 
350[12.9Ht 374 84Ch V Leo 
355[12.9Ht 378 9.0Jo 095421 
363[12.9B1 378 88 Wd 358 11.9Ch 
366[12.4En 379 84Sz 383 12.6B 
2768[11.3Sm 380 85Tf 393 13.0 Br 
R Car 580 8.6Me 394 12.8 Pt 
2062 381 85Be 399 12.9Ma 
350 80Ht 381 85Ah 408 13.1 Br 
355 82Ht 384 8.0Jo RR Car 
360 84Ht 384 8.5 Wd 095458 
363 8.9BIl 384 84Ah 350 85Ht 
266 82En 386 84Ah 355 85Ht 
368 8.7Sm 387 82Fd 360 84Ht 
369 88Ht 388 86Fd 366 82En 
382 93Dr 388 86Sf 369 84Ht 
X Hya 388 8.4Wd RV Car 
093014 389 8.4 Ah 095563 
258 86Ch 389 8.0Be 350[13.1 Ht 
364 91 Pt 393 82Me 355[13.1 Ht 
398 9.4Wd 394 8.2Pt 360[13.1 Ht 
411 98Me 396 83Ah 263[13.1 BI 
412 9.7 Mg 396 8.0Jo 366[12.5 En 
413 98Fd 396 86Sf£ 383[13.6 Dr 
414 99Bg 297 83 Wd R ANT 
418 10.4Gy 397 81Fd 100537 
Y Dra 397 83Ah 390 7.3 Dr 
093178 398 7.9Jo S Car 
$58[12.8Ch 398 8.7 BL 100661 
386 140Br 398 84Wd 250 7.3Ht 
408 144Br 399 82Fd 355 68Ht 
R LMr 399 81Ma 360 6.5 Ht 
093934 400 &85BL 363 6.6BI 
352 13.0Ch 401 8.0Wd 565 6.0 En 
360 125Gy 406 78Fd 368 6.1Sm 
378 121Ke 406 84Sf 369 6.0Ht 
383 12.2Ke 408 7.8Me 382 61Dr 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING Marcu, 1931. 


J.D.Est.Obs. 


S Car 
100661 
390 5.9Dr 
z CAR 
ror1058a 
350 11.6 Ht 
goo ti5 Fit 
360 11.5 Ht 
363 11.6 Bl 
366 11.6 En 
368 11.5 Sm 
369 11.6 Ht 
370 11.5 Bl 
383 11.6 Dr 
AF Car 
101058b 
383 10.9 Dr 
W VEL 
IOI153 
355 13.0 Ht 
360 13.0 Ht 
363 12.5 Bl 
370 11.8 Bl 
383 11.9 Dr 
U Hya 
103212 
363 5.3 Ch 
RZ Car 
103270 
350[13.6 Ht 
355[13.6 Ht 
360[13.6 Ht 
383[13.8 Dr 
R UMa 
103769 
331 8.4Wd 
338 9.6 Wd 
343. 9.9 Wd 
344 10.0 Wd 
352 9.7 Wd 
360 10.4 Gy 
361 10.3 Wd 
363 10.4 Ch 
376 11.5 Wd 
378 11.4 Wd 
379 10.8 Sz 
384 11.2 Wd 
386 11.4 Br 
387 11.3 Fd 
11.4 Wd 
12.8 Be 
11.9 Pt 

11.8B 
12.0 Wd 
12.2 Wd 
12.5 Gy 
V Hya 
104620 
363 7.5 Bl 
363 6.8Ch 


J.D.Est.Obs. 


V Hya 
104620 
394 7.1 Pt 
RS Hya 
104628 
363 10.7 Bl 
W Leo 
104814 
363 13.6 Ch 
387[13.9 L 
399[13.4 Ma 
408[13.5 Br 
RS Car 
110361 
368[12.3 Sm 
S Leo 
110506 
363 11.4 Ch 
394 12.4 Pt 
398 12.7 L 
RY Car 
ITI561 
350[13.1 Ht 
363[13.1 Bl 
RS Cen 
IT166r 
350 8.8 Ht 
355 8.9 Ht 
360 9.1 Ht 
363 9.0 Bl 
368 9.2 Sm 
369 9.2 Ht 
383 9.4Dr 
X CEN 
114441 
355 12.2 Ht 
360 12.4 Ht 
363 12.6 Bl 
390 13.5 Dr 
AD Cen 
114858 
9.1 Ht 
9.1 Ht 
9.3 Ht 
9.2 Sm 
369 9.3 Ht 
390 9.2 Dr 
W Cen 
115058 
350[12.6 Ht 
355[12.6 Ht 
363[12.6 BI 
390 12.8 Dr 
R Com 
115919 
363 12.7 Ch 
394 10.8 Pt 
397 10.7 Fd 
408 9.3Br 
413 88Fd 


350 
355 
360 
368 


J.D.Est.Obs. 


SU Vir 
120012 
363[12.5 Ch 
398[12.5 Bw 
399[12.5 Ma 
418 12.4Bw 
T Vir 
120905 
382 10.7 L 
294 10.9 Pt 
R Crv 
121418 
394 11.6 Pt 
398 11.5 L 
SS Vir 
122001 
398 8.5L 
T CVn 
122532 
363 11.2 Ch 
394 11.0 Pt 
397 11.6 Fd 
400 11.9 Al 
413 10.3 Fd 
Y Vir 
122803 
398 10.1 L 
399 9.5 Ma 
U CENn 
122854 
355 10.6 Ht 
360 10.7 Ht 
369 11.1 Bl 
394 13.2 Dr 
T UMa 
123160 
331 9.9 Wd 
338 9.6 Wd 
343 
352 
359 
361 
363 


8.6 Wd 
8.0 Ch 


7.8Ch 
7.6 Ch 


7.9 Wd 
378 7.8Wd 
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384 


So 
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J.D.Est.Obs. 


T UMa 
123160 
396 7.8 Ah 
397 7.9 Ah 
297 8.1 Wd 
397 7.8Fd 
398 


398 


—) 
>See 
cao = 

a. 


nas 
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00 60 00 00 CO CO CO NI NICO 
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< 
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CNHNNOWAWLC 
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v8) 
3 
NF SS 


123: 
4Ch 
7.8 Ws 
394 7.1 Pt 
397. 7.5 Ah 
RS UMa 
123459 
331 10.0 Wd 
338 10.1 Wd 
343 10.2 Wd 
352 10.3 Wd 
363 11.8 Ch 
364 10.7 Wd 
366 12.3 Bn 
383 12.6 Bn 
394 13.0 Pt 
407 14.1 Br 
S UMa 
123961 
331 7.6 Wd 
7.7 Wd 
8.0 Wd 
352 8.6 Wd 
8.9 Ch 
8.9 Wd 
9.1Ch 
9.3 Ch 
9.3 Wd 
9.7 Wd 
9.5 Wd 
9.0 Jo 
10.6 Ah 
4 10.6 Ah 


10.8 Fd 


J.D.Est.Obs. 


S UMa 
123961 
397 10.5 Wd 
398 10.7 Wd 
398 11.0 Jo 
400 11.5 Al 
406 10.7 Fd 
407 11.5 Wd 
408 11.5 Jo 
413 11.0 Fd 
RU Vir 
124204 

aoe 11.24 
394 10.5 Pt 
398 10.1 Bw 
418 10.2 Bw 
U Vir 
124606 
367 8.5Ch 
394 9.5 Pt 
396 9.5 Me 
298 10.1 L 
RV Vir 
132022 
398 [13.8 Bw 
418[13.3 Bw 
U Ocr 
131283 
350 11.4 Ht 
355 11.4 Ht 
360 10.9 Ht 
368 10.5 Sm 
369 10.5 Ht 
569 10.6 BI 
390 9.1Dr 
V CVn 
131546 
398 8.3GD 
410 7.1GD 
412 7.2GD 
R Hya 
132422 
4.5 Ch 
4.4Ch 


343 
346 
254 
355 
360 
368 
360 
371 
374 


eo 


inp LPL LDS 
ora == 


nn 
t 0 Py . e 
SN Sep wHwWONNNN 


FrVadgQwa 


S 


J.D.Est.Obs. 


RV CEN 
133155 
360 7.8 Ht 
369 8.5 Bl 
399 8.4Dr 
T UMr 
133273 
377 11.6 Ke 
378 11.5 Ke 
382 11.8L 
383 11.6 Ke 
387 11.4 Ke 
394 10.9 Ke 
396 10.6 Jo 
397 10.6 Ke 
398 10.7 Ke 
398 10.5 Jo 
398 10.6 Wd 
399 10.6 Ke 
400 10.5 Ke 
413 9.0Sf 
T CEN 
133633 
7.8 Ht 
360 7.9Ht 
369 8.4Bl 
383 7.0 Dr 
394 6.1Dr 
RT Cen 
134236 
355 11.7 Ht 
360 11.7 Ht 
369 12.4 Bl 
393 11.6 Dr 
R CVn 
134440 
359 9.9Ch 
381 9.1 Ah 
384 8.9 Ah 
386 8.9 Ah 
394 8.5 Pt 
396 8.6 Ah 
397 8.6 Ah 
RX CEN 
134536 
355 10.9 Ht 
360 11.0 Ht 
369 11.6 Bl 
393 12.1 Dr 
T Aps 
134677 
355[13.2 Ht 
360[13.2 Ht 
369[13.2 Bl 
393 13.7 Dr 
RR Vir 


135908 
394 12.0 Pt 


355 




















of Variable Star Observers 








VARIABLE STAR OBSERVATIONS REcEIVED DurinG MArcu, 1931. 
J.D.Est.Obs. J.D.Est.Obs. 


Z Boo 
140113 
359[13.4 Ch 
398 13.9L 
Z Vir 
140512 
359 12.2 Ch 
398 14.1 L 
RU Hya 
140528 
355 13.2 Ht 
360 13.4 Ht 
369 13.0 Bl 
394 13.5 Dr 
R Cen 
140959 
355 8.1 Ht 
360 8.1Ht 
369 7.4Bl 
381 6.5 Dr 
U UMr 
141567 
381 11.0 Ah 
384 10.9 Ah 
384 10.8 Jo 
386 10.9 Ah 
389 10.8 Ah 
394 10.0 Pt 
396 9.5 Jo 
396 10.2 Ah 
398 
408 
413 


141954 
359 12.6 Ch 
399 12.9L 
408 13.2 Br 

RS Vir 

142205 
359 10.0 Ch 
398 11.8L 

V Boo 

142539a 
359 9.3Ch 
381 9.7 Ah 
386 9.9 Ah 
387 10.1 Fd 
389 10.1 Ah 
394 10.3 Pt 
396 10.0 Me 
297 10.4 Fd 
397 10.6 Ah 
399 10.3 Fd 
408 10.1 Me 
413 10.5 Sf 
13 10.6 Fd 

R Cam 

142584 
283 11.4Ke 


R Cam 
142584 
397 11.9 Ke 
394 11.3 Ke 
397 11.2 Ke 
398 11.3 Ke 
299 11.3 Ke 
400 11.2 Ke 
408 10.5 Br 
R Boo 
143227 
11.4 Ch 
9.6 Ah 
9.8 Ah 
8.9 Pt 
8.6 Me 
8.6 Ah 
7.7 Me 
V Lis 
143417 
398 13.9L 
U Boo 
144918 
359 10.5 Ch 
Y Lup 


359 
381 
386 
394 


150519 
369 10.8 Ch 
394 12.5 Pt 
Y Lis 
150605 
396 10.0 Me 
398 10.1 L 
S Lr 
151520 
369 11.2 Ch 
394 12.0 Pt 
398 12.1L 
S Ser 
151714 
359 11.7 Ch 
398 12.8L 


J.D.Est.Obs. 


S CrB 
151731 
359 9.4Ch 
381 10.0 Ah 
387 9.8Fd 
394 10.3 Pt 
399 10.5 Fd 
399 11.1 Pc 
413 10.6 Fd 
RS Lis 
151822 
369 11.6 Bl 
398 12.4L 
RU Lis 
152714 
359 7.8Ch 
394 8.6Pt 
398 8.9L 
R Nor 
152849 
355 7.2 Ht 
360 7.4Ht 
369 7.3 Bl 
393 7.8Dr 
X Lis 
153020 
369[12.8 BI 
W Lis 
153215 
369 12.4 BI 
569 12.8 Ch 
S UM! 
153378 
368 11.8 Ch 
384 11.7 Jo 
394 11.2 Pt 
396 11.2 Jo 
418 11.5 Gy 
U Lis 
1535200 
369[12.9 BI 
T Nor 
153654 
355 10.0 Ht 
360 9.3 Ht 
393 7.4Dr 
Z Lip 
154020 
369[12.7 Bl 
R CrB 
154428 
6.0 Ch 
6.1 Ch 
Ch 


343 
562 
£68 
268 
271 
v4 
£81 
283 
287 


ANAAAAN 
KS ODONON 
r>rag 

ere es 


ot 


J.D.Est.Obs. 


R CrB 
154428 
394 6.2 Pt 
394 6.0Me 
396 6.0 Me 
396 6.2 Pt 
397 6.2 Wd 
397. 6.1 Ah 
398 6.0L 
298 6.1 Pt 
399 6.2 Pc 
399 6.2 Fd 
399 5.9L 
400 6.2 Wd 
403 6.1 Mg 
408 6.1 Me 
411 5.9Me 
411 61Mg¢g 
413 6.0Mg 
413 6.1Pt 
418 5.8Gy 
X CrB 
154536 
359 9.5Ch 
394 10.8 Pt 
399 11.0L 
R SER 
154615 
7.8 Ch 
387 8.6Fd 
394 88 Pt 
V CrB 
154639 
359 9.5Ch 
394 9.4 Pt 
418 11.0 Bw 
R Lin 
154715 
369[13.5 Ch 
R Lup 
154736 
393 12.2 Dr 
RR Lis 
155018 
394 12.0 Pt 
398 12.0L 
Z CrB 
155229 
398 13.4L 
Z Sco 
160021 
369 11.8 Bl 
398 12.1L 
R Her 
160118 
394 10.2 Pt 
418 9.3 Gy 
RR Her 
160150 
9.3 Me 


359 


411 


283 
J.D.Est.Obs. J.D.Est.Obs. 
U Serr T Opu 
160210 162815 
387 85Fd 399 10.8L 
394 8.9 Pt S Oru 
394 8.7 Me 162816 
X Sco 369 95Ch 
160221a 399 10.8L 
369 12.8 Bl W Her 
SX Her 163137 
160325 359 10.4Ch 
387 8.1 Pt 368 11.3Ch 
394 8.0Pt 394 13.2 Pt 
396 7.9 Pt R UM: 
398 7.6L 163172 
413 7.9Pt 379 10.5 Jo 
W Sco 384 10.5 Jo 
160519 398 10.6 Jo 
369 12.0 Bl R Dra 
RU Her 163266 
160625a 352 8.3 Wd 
359 11.8Ch 359 82Ch 
381 10.5Ah 364 9.0Wd 
387 98Fd 368 9.0Wd 
394 10.8 Pt 368 93Ch 
399 9.9L 378 9.4Jo 
R Sco 378 9.5 Wd 
1611224 384 98Jo 
369 12.2Bl 384 10.0 Ah 
S Sco 387 10.4 Fd 
161122b 388 10.5 Fd 
$69[12.8 Bl 388 10.5 Wd 
W CrB- 394 10.5 Pt 
161138 396 11.0 Jo 
387[11.4Fd 397 10.5 Fd 
394 11.2 Pt 397 10.7 Wd 
399[11.8 Pe 399 10.5 Fd 
W Opu 406 10.6 Fd 
161607 408 11.2 Jo 
398 12.2 L 413 11.4 Fd 
V Opx 418 11.9 Gy 
162112 RR Opn 
368 9.0Ch 164319 
394 96Pt 394 11.8 Pt 
398 8.1L 399[13.6 L 
U Her S Her 
162119 164715 
359 78Ch 370 11.6Ch 
381 9.0Ah 387 10.2 Fd 
387 9.2Fd 394 10.0 Pt 
394 9.0 Pt RS Sco 
418 9.3 Gy 164844 
SS Her 369 11.8 Bl 
162807 393 10.7 Dr 


369 13.0 Ch 
387 11.1 Fd 
394 10.5 Pt 
398 9.9L 
T Oru 
162815 
369 12.8 Ch 


RR Sco 
165030a 
369 8.6 Bl 
393 7.2 Dr 
SS Opn 
165202 


370 12.1 Ch 
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VARIABLE STAR OBSERVATIONS REcEIVED DurING MARCH, 


J.D.Est.Obs. 


SS Opx 
165202 
394 12.7 Pt 
RV Her 
165631 
370 14.0 Ch 
387 [12.2 Fd 
RT Sco 
165636 
369 13.5 Bl 
394[14.0 Dr 
— Dra 
165752 
382 12.0L 
R Opu 
170215 
368 84Ch 
387 8.2 Fd 
396 6.7 Pt 
396 7.0Me 
418 8.0Gy 
RT Her 
170627 
370 12.0 Ch 
396 12.2 Pt 
RW Sco 


1708 33 
394 13.2 Dr 
Z Oru 
171401 
396 12.5 Pt 
RS Her 
171723 
396 12.5 Pt 
S Octr 
172486 
350 12.9 Ht 
355 12.9 Ht 
360 12.9 Ht 
369 12.9 Bl 
394 12.9Dr 
RU Opu 
172809 
370[13.5 Ch 
396 13.6 Pt 
RU Sco 
173543 
393 12.9Dr 
TV Sco 
17 3643 
393 i. 5Dr 
SX Sco 
174035 
393 7.5 Dr 
= Sco 
74135 
303113. 5 Dr 
po Pav 
74162 
369113.0 BI 


J.D.Est.Obs. 


RS Opu 
174406 
396 11.1 Pt 
U ArRA 
174551 
393 11.3 Dr 
RT Opu 
175111 
370[12.5 Ch 
396 13.0 Pt 
T Dra 
175458a 
ge) 12Z2Ch 
UY Dra 
175458b 
371 11.0Ch 
RY Her 
175519 
368 9.8Ch 
396 9.3 Pt 
V Dra 
175654 
371 10.3 Ch 
396 11.8 Pt 
R Pav 
180363 
393 9.1 Dr 
T Her 
180531 
368 8.9Ch 
387 11.0 Fd 
396 11.5 Pt 


396 11.4 Me 


418[11.0 Gy 
W Dra 
180565 

371 9.3 Ch 

396 10.0 Pt 
X Dra 
180666 

371 12.0Ch 

396 10.6 Pt 
RY Opn 
181103 

396 7.7 Pt 
W Lyre 
181136 

387 8.1 Fd 

396 88 Pt 
RV Sar 
182133 

383 9.6 Dr 
SV Her 
182224 

373[12.7 Ch 

382 13.9 L 
T Ser 
182306 

372[12.2 Ch 











J.D.Est.Obs. 


RZ Her 
183225 
373 12.0Ch 
377{11.9 L 
X OpH 
183308 
396 8.2 Pt 
RY Lyr 
184134 
382 I3ZL 
396 13. 1 Pt 


377 
396 
396 
398 
399 
413 65 Pt 
Nov Agu 
184300 
396 11.7 Pt 
413 11.7 Pt 
RX Lyr 
185032 
371[13.0 Ch 
R Lyr 
185243 
4.5 By 
Z Lyr 
185634 
372[13.0 Ch 
RT Lyr 
185737 
371[13.0 Ch 
R Aor 
190108 
8.0 Pt 
V Lyre 
190529a 
373[12.3 Ch 
RW Sar 
1908 19a 
396 10.6 Pt 
TY Aor 
190907 
396 10.7 Pt 
S Lyr 
190925 
373 13.0 Ch 
418[12.0 Gy 
X Lyr 
190926 
396 8.8 Pt 
RS Lyr 
190933a 
371 11.3 Ch 
396 10.8 Pt 
418 10.4 Gy 


nen nny 


362 


396 


1931. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
RU Lyr T Pav RS Cye 
190941 193972 200938 
373 11.6Ch 360 13.2Ht 364 7.2 Wd 
396 12.2Pt 369 13.6Bl 368 7.2 Wd 
U Dra RT Cyc 368 7.6Ch 
190967 194048 379 7.2Jo 
372 13.0Ch 368 8.2Wd 383 7.4L 
377 13.6 L 369 8.0Ch 384 7.3Jo 
396 13.0Pt 378 87Jo 387 7.3Fd 
W Aot 384 90Jo 396 7.2 Pt 
191007 384 9.0 Ah R Det 
396 9.6 Pt 396 9.6 Pt 201008 
T Sor TU Cve 2 S83. 
191017 194348 396 9.0 Pt 
396 8.6Pt 369 11.3Ch SA. Cre 
R Scr 7 ZL 201130 
191019 396 12.4Pt 382 11.1L 
396 7.8 Pt S Pav 396 9.7 Pt 
RY Sar 194659 RT Scr 
191033 393 8.6Dr 201139 
393 12.9 Dr RU Scr 393 12.3 Dr 
393 13.0 Dw 195142 WX Cyc 
TY Scr 393 10.8Dr 201437b 
IQI124 RR AQL 396 11.9 Pt 
393 9.7 Dr 1952 U Cye 
SW Scr 396 10.6 Pt 201647 
191331 Nov Cye 338 7.5 Wd 
393 13.4Dr 195553 344. 7.6 Wd 
TZ Cyg 394[122Pt 348 7.6Ch 
191350 396[12.2Pt 352 7.8Wd 
396 10.5 Pt 413[12.2Pt 364 7.8Wd 
Lyr Zz Cxc 368 7.8Wd 
191637 195849 375 7.9Wd 
396 11.5Pt 372 87Ch 376 7.9Wd 
AF Cyg 377 91L 378 79Wd 
192745 396 10.0Pt 378 7.7Jo 
384 68 Ah SY Ao. 384 7.6Jo 
386 69 Ah 200212 387 8.2 Fd 
389 68Ah 382 12.3L 396 7.8 Pt 
TY Cyc 396 10.8 Pt ST Cye 
192928 S Cyc 202954 
382 1271, 200357 383 12.9L 
RT Aor 372 10.4Ch 396 12.1 Pt 
193311 ar? WA 1. V Vu 
382 13.8L 396 11.6 Pt 203226 
R Cyc S Ager 396 8.8 Pt 
193449 200715a S Det 
338 10.3 Wd 396 9.2 Pt 203816 
344 110Wd RW Aor 396 9.4Pt 
352 11.4Wd 200715b V Circ 
369 121Ch 396 9.3 Pt 203847 
396 12.6 Pt R Te 348 9.8Ch 
RV Aor 200747 396 11.7 Pt 
193509 393[12.4 Dr T Der 
oes 137 1. RS Cyc 204016 
396 13.1 Pt 200938 396 10.1 Pt 
T Pav 338 7.4Wd RZ Cyc 
193972 343 7.2. Ch 204846 
350 129Ht 344 7.3Wd 398 13.1 Pt 
355 13.2Ht 352 7.2 Wd 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriNG MArcn, 1931. 


= 


—_—ee ee eS ee ee 


J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
X Det T Cep R Gru T Tuc V PHE R Tuc 
205017 210868 214247 223462 232746 235205 

398 11.5 Pt 403 7.0Wd 355 92Ht 360100Ht 360123Ht 350 13.1 Ht 
R Vu 406 7.4Fd 360 88Ht 365 104Ht 369 120Ht 355 13.3Ht 
205923a 6s 413 7.8Fd 363 89En 364 96En Z AND 360 13.3 Ht 

348 85Ch 413 81 Pt V Pec 369 98Ht 232848 394[13.5 Dr 

398 13.0Pt 418 8&3 Gy 215605 394 82Dr 394 94Bg R Cas 
X Crp Y Pay 362 8.5Ch R Lac 414 96Bg 235350 
210382 211570 T Perc 223841 ST Ann 343 82Ch 

349[12.1Ch 350 58Ht 220412 382 14.3 L 233335 361 6.7 Ch 
408[13.9Br 355 58Ht 382 110L RW Pec 343 106Ch 384 5.5Ah 
T Cep 360 5.6 Ht T Gru 225914 388 97Fd 384 65Jo 
210868 369 5.8Ht 221938 344 10.8Ch 398 10.1 BL 386 5.5 Ah 

338 6.6 Wd W Cyge 364 84En 364 123Ch 400103BL 388 5.5 Gy 

340 6.5 By 213244 S Gru R PEG R Agr 396 5.8Ah 

342 63By 382 63L 21948 230110 233815 396 64Jo 

343 6.3 Ch S Cep 350[128 Ht 34411.9Ch 344 91Ch 397 5.7 Ah 

344 6.3 By 213678 355[12.8 Ht V Cas 350 9.2Ht 398 6.0Wd 

361 6.7Ch 349 11.0Ch 363[12.8En 230759 355 89Ht 398 6.3Jo 

368 66Wd 413 11.5 Pt RV Pec 357 10.9Ch 364 9.1En 403 5.7 Wd 

373 6.6Ch RU Cyc 222129 413 109Pt 367 88Ch 408 63Jo 

376 6.7 Wd 213753 361 11.4Ch W Perc Z Cas 418 6.2 Gy 

378 66Jo 384 86Ah 367 10.3L 231425 233956 Z PEG 

381 68Ah 389 86Ah S Lac 357 12.4Ch 377 14.4L 235525 

384 68Ah 413 8.0Pt 222439 S Pec RR Cas 357 11.3 Ch 

384 6.8 Jo RV Cyg 384 99L 231508 235053 377 10.6 L 

386 6.7 Ah 213937 387 10.0Th 357 11.1Ch 366 11.6Bn Y Cas 

388 7.2Gy 413 65 Pt R Inp 377 10.1L 383 11.3 Bn 235855 

389° 6.7 Ah RR Perc 222867 RY Crp R Pue 355 12.2 Ch 

396 7.2 Ah 214024 350[13.5 Ht 231878 235150 384 10.6L 

3% 7AJo 361[11.6Ch 358[135Bl 348 95Ch 364 11.0En SV AND 

397 7.4Ah Gru 364 13.5 En V PHE 235939 

397 7.3 Fd 214247 394 11.4Dr 232746 357 11.8 Ch 

398. 7.2Jo 347 91En T Tuc 348 12.2 En A Crt 

399 7.0Fd 350 93 Ht 223462 350 12.7 Ht 35209 

350 10.5Ht 355 12.5 Ht 3611117 Ch 
RApIpLy VARYING IRREGULAR VARIABLES. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


005840 ‘(RX ANDROMEDAE— 


074922 U GemiInoruM— 





6293.6 12.5 Br 6375.3 13.1L 6353.1 14.1 Ch 6393.6 13.9 Br 
6310.6 13.4 Br 6379.3 12.8 L 6357.1[13.3 Ch 6394.5 13.7 B 
6328.6 11.0 Br 6386.6 11.6 Pt 6359.1 13.9 Ch 6396.3 13.8 4 
6353.1 10.8 Ch 6387.6 11.3 Pt 6364.1 13.9 Ch 6396.7 [12.4 P 
6359.1 12.6 Ch 6374.7[10.3 L 6398.7[11.3 I 

60547 SS muRIGAE— 6375.3[10.4 I 6398.7 13.5 Bw 
6353.1 10.8 Ch 6392.6 11.2 Br 6377.3 13.6 L 6398.8 13.5 Ma 
6357.2 13.0 Ch 6393.6 12.0 Br 6379.4 13.91 6399.3 13.8 L 
6359.1 14.0 Ch 6394.8 13.0 Pt 6381.4 13.7 L 6399.7 13.6 Ma 
6364.1[13.9 Ch 6396.2 13.0 L 6381.6 13.9 Br 6400.3[10.9 L 
6377.3 14.3 L 6397.7[13.8 Bw 6382.3 14.1 L 6406.6 14.0 Br 
6379.6[13.2 Br 6398.7[12.4 Pt 6383.6 13.8 B 6407.6 13.9 Br 
6381.6 14.2 Br 6399.7 [12.0 L 6384.3 13.6 L 6408.7 14.01 
6382.3 14.7 L 6403.7[10.8 L 6384.6 14.0 Br 6408.8 13.6 Br 
6383.7 [13.3 L 6406.6[14.5 Br 6385.3 13.8 I 6411.6[12.3 Me 
6384.6[ 13.9 Br 6407.7 14.6 Br 6385.6 13.9 Br 6413.7[13.3 Pt 
6385.6[13.9 Br 6408.7[14.8 Br 6386.7 13.6 Br 6414.6 13.9 Bg 
6386.6[ 12.6 Pt €413.7[12.6 L 6387.3 13.7 L 6415.6 13.9 Bg 
6387.3 14.8 L 6414.7[13.2 Bw 6389.5 13.7 B 6419.6 13.6 Bw 
6389.6 13.4 Mg 6419.6[13.8 Bw 6392.6[13.3 Br 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING FEBRUARY, 1931. 





Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
081473 Z ‘CAMELOPARDALIS— 213843 SS Cyenri— 
6358.1 11.0 Ch 6386.6 12.0 Br 6293.6 11.9 Br 6382.7 12.0L 
6363.2 11.2 Ch 6387.2 11.7 L 6310.6 11.9 Br 6383.7 11.8 L 
6374.7 11.8L 6392.6 11.2 Br 6328.6 9.0Br 6384.2 11.8 Ah 
6375.3 121 L 6393.6 11.3 Br 6343.1 11.9 Ch 6384.6 11.8 Jo 
6377.4 12.5L 6396.3 12.0 L 6348.0 11.6 Ch 6386.3 11.6 Ah 
6379.4 12.4L 6398.6 11.4L 6353.1 11.8 Ch 6386.6 11.7 Pt 
6381.4 12.5L 6399.3 12.1L 6358.0 11.8 Ch 6387.2 11.9L 
6382.4 12.6 L 6400.3 12.1 L 6362.0 11.8 Ch 6387.6 11.6 Pt 
6384.7 13.0 L 6406.7 12.0 Br 6364.5 11.9 Wd 6387.8 11.7 Fd 
6384.3 12.9 L 6407.6 11.6 Br 6367.0 11.8 Ch 6389.2 12.0 Ah 
6385.4 12.8L 6408.6 12.2 Br 6368.5 12.0 Wd 6396.6 12.0 Jo 
094512 X Lronis— 6374.0 11.8 Ch 6396.7. 9.9 Pt 
6407.7[14.2 Br 6408.7 [14.2 Br 6376.5 12.2 Wd 6396.9 9.0 Pt 
202946 SZ Cyeni— 6377.2 12.11 6397.9 9.1Ma 
6386.6 9.0 Pt 6398.7 9.2 Pt 6377.7 11.9 L 6398.7 8.6 Pt 
6387.6 8.9 Pt 6399.7 9.1 Pt 6378.5 11.9 Wd 6398.7 8.3L 
6394.8 9.5 Pt 6413.7 9.0 Pt 6378.6 11.5 Jo 6399.7 84Pt 
6396.7 9.2 Pt 6379.4 12.1L 6413.9 11.5 Pt 
6382.2 12.1L 
SUMMARY FOR THE MonTH oF MArcH, 1931. 
Observa- Observa- 
Observer Initial Vars. tions Observer Initial Vars. tions 
Ahnert Ah 105 108 Kline Ke 5 39 
Allen Al y 7 Lacchini L 110 173 
Baldwin Bl 65 67 Marsh Ma 21 27 
Bigelow Bw 21 34 McPherson Mp 6 12 
Boutell BL 11 32 Meek Me 24 39 
Bouton B 36 45 Monnig Mg 18 20 
3rocchi Br 51 105 O’Byrne By 3 8 
Brown Bn 7 8 Peltier Pt 162 214 
Bucksta ff Be 5 6 Proctor Pc 8 8 
Bunting Bg 13 21 Shultz Sz 3 3 
Chandra Ch 184 279 Smith, F.W. Sf 13 27 
Dartayet Dr 80 97 Smith, W.H. Sm 13 27 
Dawson Dw 9 9 Taffara Tt 4 15 
Ensor En 41 51 Theile Th 4 10 
Ford Fd 50 105 Wares Ws 7 8 
Godfrey Club GD 2 4 Webb Wb 23 120 
Gregory Gy 19 26 — oo 
Houghton Ht 59 166 Totals 3° 390 2038 
Jones Jo 38 123 


Lreon CAMPBELL, Recording Secretary. 
April 10, 1931. 
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NOTES FROM AMATEURS 


The Distances of the Planets and of the Satellites 


In PopuLar Astronomy, 36, 357, 37, 545, 38, 312, 38, 431, and 38, 566 are 
articles by Soh, Lane, Harvey, Spahr, and Eriksen describing means for obtaining 
the approximate distances of the planets from the sun. The same being an attempt 
to devise a more perfect law than that of Bode. 

If we take the planet’s distance (in astronomical units) and divide it by that 
of the next interior planet we will obtain a certain ratio. Thus Venus’ distance 
divided by Mercury’s distance equals 1.8686, and Earth's distance divided by 
Venus’ distance equals 1.3825. In this way I have constructed Table A in which 
1= Venus divided by Mercury, 2= Earth divided by Venus, 3 = Mars divided 
by Earth, 4= mean asteroid divided by Mars, 5 = Jupiter divided by mean aster- 
oid, 6 = Saturn divided by Jupiter, 7 = Uranus divided by Saturn, 8 = Neptune 
divided by Uranus, 9 = Pluto divided by Neptune. These different values are 
shown graphically in Figure 1 by the heavy line marked A. The graph shows 
nearly a steady increase from 2 to 5. In other words 3 is nearly the arithmetical 
mean of 2 and 4, and 4 is nearly the arithmetical mean of 3 and 5 of Table A. 
From 7 to 9 the rate decreases but not as uniformly as it increased between 1 and 
5, and 8 is not quite as near the arithmetical mean of 7 and 9 as the others before 
mentioned. At 6 there is a depression in the graph. Had Saturn been about 0.8 
A.U. farther removed from the sun then this depression would not have existed 
and there would have been a tolerably uniform decrease from 6 to 1 and from 
6 to 9, but the ringed planet is not so removed and so we have the dip, as we also 
have a rise from 2 to 1. The ratio here would indicate that there might be a 
body between Mercury and Venus say at a ratio of about 1.2 times Mercury's 
distance and 1.4 times hypothetical planet’s distance to Venus in order for the 
graph to continue anywhere near the same slope. If such exist it must have a very 
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Figure 7 


low albedo. It perhaps should be here noted that the mean value of these ratios 
is near 1.6903 and varies roughly from 1.3 to 2.0 or about 21 per cent from the 
mean. In Table B, I have treated the Satellites of Jupiter in a similar manner 
and this is shown in Figure 1 as a light dashed line B. Point 5 is not shown for 
want of space. The ratio for point 5 being over 6.4 would seem to indicate other 
satellites may be found here. We also note here, a ratio between the second 
Satellite’s distance divided by that of the first of 2.3 plus. This is analogous to 
that of Venus divided by Mercury and of the Satellites of Mars. We might be 
led to think that this holds true always if the Satellites of Saturn and Uranus 
agreed with this but they do not. We have a close agreement in ratios 2 and 3, 
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and 4 is not so very much different, also 6 and 8 are nearly alike. Ratio 7 in 
Jupiter’s system is nearly the same as ratio 7 in the sun’s system. The mean ratio 
for Jupiter’s system is 2.207 plus, with a variation from 1.0 to 6.4 and a variation 
from the mean of about 290 per cent. Table C is a similar Table for Saturn and 
is shown by a long dashed line in Figure 1 marked C. Ratio 1 and 3 are nearly 
the same as are also 2 and 6. Ratio 5 here agrees with that of Jupiter in being 
large and 7 and 8, instead of diminishing as in the Solar System, show fairly 
large increases. The mean ratio is 1.8345 with a variation from it of 64 per cent. 
Table D is a similar table for Uranus and 1 and 3 are not so very dissimilar be- 
tween themselves and 1 is nearly like 4 of Saturn and 3 of Solar system, and 3 
is nearly like 9 of Solar system, 2 is nearly like 4 of Jupiter’s system. Table D is 
shown in Figure 1, as a dotted line marked D. The ratio between the Martian 
satellites is almost exactly 2.5. I have also shown the ratios obtained by Bode’s 
law, which law approaches 2 as a limit. If we consider Bode’s law at 38.8 as 
not applying to Neptune (considering Neptune an interloper) but to Pluto whose 
distance is given as 39.6 there would be then a difference of only about 0.8 A.U. 


A Bode B a D E 
1 1.8686 ep 2.32538 1.28389 1.39203 2.5009 
2 1.3825 1.43 1.59267 1.23917 1.6403 
3 1.5237 1.60 1.59516 1.27992 1.3373 
4 1.7392 1 1.67708 1.39666 
5 1.9633 1.86 6.4307 2.25043 
6 1.8333 1.92 1.0173 1.24857 
7 2.0111 1.96 2.0097 2.76605 
8 1.5667 1.98 1.0083 3.0123 
9 1.3276 1.99 


In Jupiter’s Satellite system I found the ratio between Satellites 1 and 7 and 
computed distances from 1 as a base, and in Saturn’s system between 2 and 6 
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and used 2 as a base, in Uranus’ system between 1 and 4 and used 1 as a base. I 
have indicated by letters where additional Satellites might be found. I used data 
from Young’s Manual for the periods from which were derived the relative dis- 
tances, except those pertaining to Satellites 8 and 9 of Jupiter. I also indicate 
by S the limiting distance beyond which a Satellite could not permanently re- 
volve on account of the perturbations of the sun according to data given by 
Moulton in PopuLar Astronomy in 1899. 

Figure 2 shows the relative sizes of the different Satellites of the planets 
Jupiter, Saturn, and Uranus, also the relative sizes of the planets on a vertical 
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scale about half as large as that of the Satellites. This shows a progressive in- 
crease in size with distance from the planets until a limit is reached, then the size 
diminishes. The planets increase up to the Earth, then diminish and then increase 
with Jupiter and then diminish. I have here consdered all the asteroids as one 
body. 


SATELLITE SYSTEMS. 


JUPITER SATURN—continued. 
Distance Distance 
Relative with a Ratio Relative with a Ratio 
Satellite Distance of 1.60858 Satellite Distance of 1.25903 
5 1.00000 7 7.98815 8.099 
A 1.445 D 
1 2.32538 2.325 E Ratio of 
2 3.70390 3.741 F 1.2896 
3 5.90833 6.019 G 
4 9.90880 9.681 8 22.0956 
B 15.572 H 
® 25.050 I Ratio of 
D 40.291 J 1.2461 
6 63.72071 K 
7 64 .82222 64.822 L 
E 104.275 9 66.559 
8 130.276 S 117. 
9 131.356 
F 167. URANUS 
S 218. Distance 
Relative with a Ratio 
SATURN Satellite Distance of 1.4565 
Distance l 1.00000 1.0000 
Relative with a Ratio Z 1.39203 1.4565 
Satellite Distance of 1.25903 3 2.28506 2.1224 
1 1.00000 4 3.05578 3.0897 
2 1.28339 1.283 S 76.7 
3 1.59035 1.616 
4 2.03552 2.034 Mars 
5 2.84295 2.567 Relative 
A 3.224 Satellite Distance 
B 4.059 1 1.0000 
c 5.110 2 2.5009 
6 6.39783 6.436 S 212. 


Mr. Lane in Poputar Astronomy, 87, 545, gave some very interesting figures 
from data from Proctor. I am here giving the same with data from Young’s 
Manual except those pertaining to Pluto. 


Product of Product of 
masses distances Ratio 
Asteroids - Jupiter 9.95 13.78 0.72 
Mars - Saturn 10.72 14.83 0.72 
Earth - Uranus 14.78 19.18 0.76 
Venus - Neptune 13.94 21.67 0.64 
Mercury - Pluto 9.82 15.32 0.64 


Under Ratio is given the product of the masses divided by the product of the 
distances. It should be noted that this ratio is not a constant where we have 
known quantities as we have in lines 2, 3, and 4 of the Table. By above, I de- 
termined mass of Asteroids as 1/32 that of the earth, and Pluto as 206 times that 
of the earth. If actually that massive it must be possessed of low albedo. In 
above determination I used Mercury’s mass as 1/21. If we take the mean of the 
product of the masses, also the mean of the product of the distances of lines 1, 
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2, and 5 of above table, we have 10.16 and 14.64 and a ratio of 0.69; and for 
lines 3 and 4 we have 14.27 and 20.42 and a ratio of 0.70. The product of the 
extremes only lacks three-fourths of one per cent of being the same as the product 
of the means. 

This seems to follow the law of force = k X Mmi/r’ where k is the constant 
of gravitation, M and m the masses of the planets, and r the distance between the 
orbits of the above masses. This seems to hold good by treating it as Mr. Lane 
has done. 

By taking the area between 60 and 40 A.U. as the region from which Pluto 
was formed and from 40 to 30 A.U. as that for Neptune, we derive the following 
table: 

Pluto, 10; Neptune, 37; Uranus, 38; Saturn, 3; Jupiter, 0.17; Asteroids, 570; 
Mars, 40; Earth, 1; Venus, 0.6; Mercury, 8. 

These figures give the number of square A.U. represented by one unit of mass 
if all the matter now in the planets was once uniformly distributed around the 
orbits under conditions above named and of uniform thickness. 


Davin A. BLENCOE. 


Amateur Astronomy and Telescope Making in Japan 
As the result of the activities of the two Astronomical Institutes, and also 
because of the ceaseless efforts on the part of astronomers, great progress has been 
made in amateur astronomy within the past nine years. Until 1926, except in a 
few instances, astronomy was solely in the hands of professionals, and with the 
belief that the acquisition of a telescope was a costly extravagance, the general 
public was rather indifferent to this department of science. 

In this dormant status, however, new interest was aroused when Mr. Masa- 
mitsu Yamazaki, B.A., then in the United Statees (in 1922) first introduced in 
the Astronomical Herald the method of making reflectors. This gave rise to 
amateur telescope making, and coupled with enthusiastic effort by some prominent 
professionals, amateur astronomy became very popular among the young genera- 
tion, naturally resulting in the rapid growth of optical industry. 

In addition to the Government Optical Works where various kinds of optical 
instruments of great accuracy are largely produced for naval and military pur- 


poses, there are at present several telescope factories, of which I may enumerate 
three, viz.: 


Nihon Kogaku Kaisha, Ltd. . . . . .  . Shiba, Tokio 
S. Nishimura & Sons ee ae . Kioto 
. Goto Optical Works . Komazawa, Tokio. 


The first named has made thus far hundreds of refracting telescopes up to 
8-inch equatorials. They also succeeded in making 20-inch fork type reflectors 
on trial. The second named at first specialized in making reflectors under the 
personal supervision of Mr. K. Nakamura of Kioto Imperial University, and has 
made up to this time one 10-inch (£3.8) photographic reflector, three 8-inch, three 
6}-inch, twenty-five 6-inch, and over two hundred 5-inch and smaller sizes. (All 
mirrors by K. Nakamura.) In 1929 Mr. K. Nakamura turned out a refracting 
lens with clear aperture of 6 inches for an amateur, and mounting was made in 
the workshop of the said firm, under his design, which is the first equatorial re- 
fractor ever built in this country. (Almost simultaneously a 6-inch equatorial 
was made by the first named after Zeiss pattern.) The largest refractor manu- 
factured is the writer’s 78-inch, which was completed at the close of 1930. The 
last named specializes in small refractors and is winning a good reputation among 
amateurs. In the Kioto Exhibition, held in commemoration of the Imperial Coro- 
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nation in 1928, 'S. Nishimura and Sons were awarded a Prize Medal for their 
reflector. Mr. M. Yamazaki, who occupies the post as Senior Astronomer in the 
Latitude Observatory in Mizusawa, made a 12-inch equatorial reflector for his 
own use last December. There are a little over 200 amateurs, devoting themselves 
to the making of 6 to 8-inch mirrors, many of which are of fine quality. 


The Kasan Astronomical Observatory can boast of its young astronomer, Mr. 
Kaname Nakamura who may well be claimed as having combined abilities of Cal- 
ver, John Clacy, and Metcalf. Although only in his twenty-seventh year, his 
natural ingenuity has made him the most promising optician. He has his own 
optical laboratory in the basement of Kasan Observatory, equipped with various 
instruments designed by himself, and any leisure he has is spent for optical re- 
search, making mirrors, lenses of great precision, and optical planes of highest 
standard. 





Last spring he succeeded in making a 44-inch (f 4.5) triplet lens from his 
own design and it is with this that he searches for asteroids every night. The 
images of stars obtained thereby are as good as those of first class foreign make. 
He is about to make a 7-inch from the same pattern for me. The great pleasure 
which I feel in daily observation with his 7%-inch refractor has made me very 
desirous of expressing my conviction that all lenses which he makes are, as a 
matter of fact, on the same standard with those of Cooke or Zeiss, with which I 
am very familiar. 

Moreover, his talent is not confined to lens making, for in observation work 
he is second to none; especially recognized as expert in celestial photography, to- 
gether with Messrs. M. Oikawa, K. Kinoshita, and K. Kubokawa, of Tokio Astro- 
nomical Observatory. He is a benefactor and also the pioneer in amateur celestial 
photography in this flourishing Island Empire, and is expected to accomplish im- 
portant things in the future. 

There is a magazine under the name of “Kagaku Gaho,” of the same nature 
as the Scientific American, which has very abundant astronomical news; its Sep- 
tember issue is generally full of astronomical notes by many distinguished 
astronomers. Nihon Tenmon Gakkai, the Japan Astronomical Association, which 
is under the joint management of officers of Tokio Observatory and Tokio Im- 
perial University, embraces more than 900 members, and issues monthly “Astro- 
nomical Herald.” “Tenmon Dokokai” in Kioto, headed by Prof. I. Yamamoto, 
D.Sc., Director of Kioto Imperial University Observatory at Kasan, has over 
1000 members with branches in principal cities throughout Japan, and issues 
monthly “Heaven” as its organ. 


Before proceeding any further I would like to say a few words with refer- 
ence to Dr. I. Yamamoto. That amateur astronomy has attained its present level 
is, to a great extent, due to the unique contribution by this Professor whose rest- 
less, enthusiastic, and assiduous effort led the general public to have an interest 
in the elementary conception of popular astronomy. Furthermore, I can not re- 
frain from mentioning the deeds of those whose assiduity and labor have brought 
up many prominent amateur astronomers. Mr. Shigeru Kanda, M.Sc., Senior 
Astronomer in Tokio Observatory, who is the authority on comets and variables, 
renders every assistance to all amateurs, leading and guiding his many followers 
in variable star observation and comet-sweeping. As has been already mentioned, 
Messrs. M. Yamazaki and K. Nakamura are doing their best for the sake of the 
development of amateur astronomy. A brief mention must be made of Mr. Hoei 
Nojiri, editor of a large publishing company in Tokio, who is toiling in popular- 











292 Notes from Amateurs 





izing and fostering general conception of constellations, and whose series of works 
has allured many to popular astronomy. 

It is very gratifying to note that of late a good many High Schools and even 
Public Schools have installed telescopes of small size, and those who have not 
yet done so are inclined to do so when opportunity presents itself; and, no doubt, 
this will make a great contribution to the further advancement of amateur astron- 
omy. 

The following lay-astronomers deserve mention for specific word done: 

Mr. Wakichi Koga (Ohmuda) Compiled Star Atlas 
Mr. Katsue Misawa (Naganoken) Expert in sunspot study 
Mr. Kojiro Komaki (Wakayamaken) Meteor Observer 
Mr. T. Kanamori (Naganoken) Variable Star Observer. 
YASUAKI IBA, 
Y. I. Celestial Observatory, Kobe, Japan, March 31, 1931. 


Small Telescope Mounting 
Possessors of small telescopes are often handicapped by the necessity of a 
small, inexpensive, portable mounting. Unsteadiness of the object always detracts 
from its details and beauty. The pleasures of viewing all astronomical objects 
and phenomena are seen only when the field of view is steady and the observer is 


comfortable. 
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Suitable location, porch, table, 
window sill, etc. 
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SMALL TELESCOPE MouNTING | 


Several elaborate, expensive mountings may be purchased, but many amateur 
enthusiasts feel that they cannot afford the price. Inexpensiveness, ease of con- 
struction, and simplicity have led to the design of mounting here described. Sev- 
eral minor changes may be made to suit the individual telescope and the individual 
taste. 

Joun M. CrotHers. 

3947 Boarman Ave., Baltimore, Maryland, January 20, 1931. 
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COMET NOTES 





By G. VAN BIESBROECK. 


Another month has gone by without any cometary activity. No new objects 
have been reported and those that were followed up to this month are now prac- 
tically out of reach except Comet 19305 (Beyer). 

Observations on this comet now cover a year and a half; this time will prob- 
ably be extended by another couple of months; the object is now very well 
situated in Lyra but its brightness is not greater than that of a 15™ star, which 
limits the observations to the more powerful instruments. The ephemeris given 
(on p. 156) by the Berkeley computers is still quite close. On April 17, most 
recent date of observation here, I found the residual: 

O—C ina => —638; ind = +5'1. 

Periopic Comet ENCKE is now lost in the vicinity of the Sun and will not 
become visible until next June. It seems that Pertopic Comer NeuymMin (1913 III) 
has not been recovered yet by southern observers. For this object, too, the con- 
ditions will not become favorable for the northern observatories until June. 

Williams Bay, Wisconsin, April 24, 1931. 





METEOR NOTES 





By CHARLES P. OLIVIER. 





The first four months of the year are those in which, as a rule, fewer reports 
come from our regular observers. This year is no exception—in fact more of our 
members than usual are either on a meteoric vacation or perhaps have failed to 
mail their results. However, judging from those so far received there has been 
rather little to observe. The epoch of the Quadrantids was covered by LaPaz, 
Monnig, Ridley, and Smith. Out of the 12 meteors plotted by Monnig on the 
night of December 31-January 1, only one is a Quadrantid. LaPaz on January 1 
saw 6 possible Quadrantids out of 10 meteors, on January 2 there were possibly 
6 out of 7. A single Quadrantid was the only meteor seen the next night. Smith 
saw 4 Quadrantids and no other meteors on January 2. Ridley on January 2 saw 
possibly 3 Quadrantids out of 5 meteors. As the Moon was full on January 4, its 
presence of course cut out the fainter objects and interfered with accurate plotting. 
The only radiant that can be derived from these observations is by LaPaz, A.M.S. 
No. 2501, R.A. 218°. Decl. +41°, depending on 4 meteors on January 1 and 4 on 
January 2. No motion can be detected, so all 8 meteors must be considered to 
give a mean radiant as of January 1.96G.M.T. This position is farther south 
than those usually supposed to belong to the Quadrantids. Most of the paths will 
not fit a radiant farther north. 

Increasing numbers of fireball observations come in, largely from ships at 
sea. So far over 40 have been reported for 1931, besides a number of belated 
ones for 1930 and even one or two of an earlier date. We have also received, too 
late for last year’s report, observations of 17 telescopic and 5 casual meteors by 
R. G. Chandra of Jessore, India; and of 19 telescopic meteors from Prof. Martin 
Dartayet of La Plata Observatory, Argentine. 
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Of quite different nature is another class of observations which rapidly in- 
creases in number as meteoric astronomy receives more publicity. This consists 
of numerous letters from persons who have inherited, or have picked up, or in 
some cases have actually had meteorites to fall at their very feet. Perhaps a 
dozen specimens have been sent here for examination. During last year a piece 
of furnace slag, a piece of limestone, a mass of cinders, and a piece of rock with 
obvious fossils were received, among others. In no case has anything been sent 
in remotely resembling a meteorite in either appearance or structure. Our sister 
state of New Jersey leads all others in the number of such reports. 

The writer has begun work on the reductions of the observations of the 
Pennsylvania fireball of January 22, already mentioned in former Meteor Notes. 
He has about finished the article on the Illinois fireballs of July 25, 1929, after 
long delay. Several articles on meteors by members of the staff of the Flower 
Observatory are ready for printing or soon will be ready. It is somewhat of a 
problem as to where all these articles will be published. 

We welcome as new members the following: 

Mrs. Eugene S. Wiegel, Box 134, Elizabeth, Pennsylvania. 
Mrs. Sally Urquhart, 8203 Carlin, Detroit, Michigan. 

Under our present rules persons under 16 years old may become probational 
members, graduating into regular membership at 16, or as soon thereafter as their 
work justifies it. We therefore have as probational members: 

Ed. P. Martz, 726 N. Elmwood Ave., Oak -Park, Illinois. 
Robert Grahn, 120 Greenwood Ave., East Orange, New Jersey. 

It is sincerely hoped that the presumable return of the Lyrids about the date 
that this is being written, and of the Eta Aquarids from May 1 to 7 (sometimes 
even later) will stir up more of our members to their usual activity. There is 
some hope that the writer will have a special assistant next session whose time 
can be largely devoted to catching up on the reductions of meteor observations 
received in recent years. This will mean that members should see the results of 
their work more quickly than has so far been possible. 

Again every member should realize that mere attention, coupled with good eye- 
sight, a clear sky, and perseverance will permit him to fill out the blanks from the 
first, with considerable success, so that his data will be valuable for certain studies. 
But to become an accurate plotter—and no one is a good meteor observer until 
this happens,—continuous practice and an accurate knowledge of the faint stars in 
the constellations are necessary. Many more members should try to graduate into 
this class, in which there are very few as yet. 


Gorpon W. Riptey, ALAMEDA, CALIFORNIA. 


1931 Began Ended Total Meteors F Rate Cor. Rate 
Jan. 2 13:00 14:05 65 5 0.5 4.6 9.2 
16 13:00 15:00 120 14 1.0 7.0 7.0 
17 12:15 14:15 120 16 1.0 8.0 8.0 
18 11:45 13:45 120 12 1.0 6.0 6.0 
19 13:00 14:00 60 5 0.8 5.0 6.2 
23 12:55 14:55 120 18 1.0 9.0 9.0 
Mar. 12 12:55 13:55 60 10 1.0 10.0 10.0 
13 13:00 14:00 60 11 1.0 11.0 11.0 
15 10:20 11:20 60 2 0.5 2.0 4.0 
16 2:57 13:27 3 1 0.5 2.0 [4.0] 
19 13:00 14:20 80 15 1.0 11:2 ‘1.2 
20 12:15 13345 @ 9 1.0 9.0 9.0 
22 11.23 12:53 90 10 1.0 6.7 6.7 
24 13:00 14:00 60 S 1.0 5.0 5.0 
25 13:00 14:00 60 2 1.0 2.0 2.0 
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FRANKLIN W. SmitH, GLENOLDEN, PENNSYLVANIA. 


1931 Began Ended Total Meteors F Rate Cor. Rate 
Jan. 2 15:30 16:30 60 4 0.4 4.0 [10.0] 
29 16:35 17:35 60 0 0.8 0.0 0.0 
Feb. 5 8:05 9:05 60 1 0.8 1.0 1.2 
6 7230) «6©8:53)60—l SB 1 0.8 1.0 iz 
10 S30. 9:25 SD 3 1.0 3.6 3.6 
14 8:00 9:05 65 0 i. 0.0 0.0 
15 8:10 9:12 62 2 0.8 2.0 25 
22 17:00 17:40 40 3 0.8 4.5 5.6 
24 14:30 15:30 60 Z 1.0 3.0 3.0 
26 16:25 17:30 65 5 1.0 4.6 4.6 
27 16:45 17:30 45 2 1.0 2.7 re 
Mar. 12 8:00 8:40 40 1 1.0 1.5 LS 
13 8:00 8:50 50 1 1.0 1.2 1.2 
20 15:23 16:23 60 3 1.0 3.0 3.0 
James E. McKee, BeE.tvitie, Onto. 

1931 Began Ended Total Meteors F Rate Cor. Rate 
Feb. 25 14:23 15:25 62 1 0.7 1.0 1.4 
Mch, 12 9:37 10:45 68 3 1.0 2.6 2.6 
Apr. 18 12:53 14:14 =i 5 1.0 oF 3.7 


6 (Casuals in 1930) 
Lincotn La Paz, Co_tumsus, Onto. 


1931 Began Ended Total Meteors F Rate Cor. Rate 
Jan. 1 16:20 19:00 160 10 0.5 3.8 [ 7.6 
s 17:45 19:10 70 7 0.4 6.0 | 15.0 
3 17:26 18:26 60 1 0.2 1.0 
CARLTON ABERNATHY, CLEARWATER, FLORIDA. 

1931 Began Ended Total Meteors F Rate Cor. Rate 
Jan. 28 8:35 9:35 60 6 0.7 6.0 8.6 
Feb. 17 S33 9:35 62 8 0.9 7.7 8.6 

M. L. Evons, Drexet Hitt, PENNSYLVANIA. 

1930 Began Ended Total Meteors F Rate Cor. Rate 

Nov. 24 11:44 14:45 181 9 1.0 3.0 3.0 
O. E. Monnic, Fort WortnH, TEXAs. 

1930 Began Ended Total Meteors F Rate Cor. Rate 

Dec. 31 16:25 17:45 80 15 0.8 ia :z 14.0 


1931 April 22. Flower Observatory, Upper Darby, Pennsylvania. 





The Delaware County Daylight Meteor 

At the suggestion of Professor Wylie, of the University of Iowa, the writer 
has investigated a supposed meteor fall in eastern Iowa of some twenty years ago. 
As definite information regarding date and details were lacking, the task was 
assigned to Melvin Petry, a freshman at Columbia College, to search the files of 
the Dubuque papers to find what basis there might be for reports regarding this 
meteor. The search revealed that a brilliant meteor swept over eastern Iowa late 
in the afternoon of November 28, 1909. Since the meteor’s activity seems to have 
centered near Manchester in Delaware County, it shall be referred to as the Dela- 
ware County Daylight Meteor. 

A dispatch from Mnachester, as found in a Dubuque paper of that date, gives 
the following vivid description of the phenomenon: “The meteor was seen more 
brightly at Manchester than at any other place, the people at Manchester being 
first attracted to it by the bluish light it gave out, which lighted up perceptibly 
the rays cast by the sun as a bolt of lightning would do. Following the meteor, 
just as thunder follows lightning, came a rumbling noise exactly like a mild peal 
of thunder, ending in a roar like that of a cannon as the meteor burst. The meteor 
passed directly over Manchester, a little to the east, hurtling downward and finally 
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exploding. It left behind it a long trail of bluish white smoke which hung in the 
sky, just below a few hazy clouds that partly obscured the sun.” The town of 
Manchester, mentioned in this report, is about forty miles directly west of 
Dubuque. 

The fireball, described in the foregoing report, was a daylight visitor. It 
flashed through the autumn sky between four and five o’clock in the afternoon. 
Though it appeared in full daylight, nevertheless it was seen as far east as 
Dubuque, and as far west as Waterloo, some fifty miles directly to the west of 
Manchester. There are no reports showing how far to the north or to the south 
of Manchester it was visible. The meteor’s flight was in a westerly direction. 

Reports that the meteor had struck earth soon started coming in. A cor- 
respondent from Manchester wrote: “The meteor which caused such a great 
sensation Sunday afternoon, as it streaked through the sky, paid Manchester more 
than a passing visit, for Monday morning a piece weighing more than a ton was 
found smoking in a cornfield near here. The piece is totally buried in soft earth 
and only the steam rising from it marks the place where it alighted.” The same 
dispatch stated that “another piece about the size of a bushel basket is reported 
to have fallen near Earlville,” some ten miles east of Manchester. A news item 
from Independence, twenty miles directly west of Manchester, reported that a 
portion of the meteor fell near the High School within the limits of that city. The 
item stated that the “foreign body shot downward and finally was heard shooting 
through the trees and striking and entering the ground with a dull thud.” Another 
report from Independence stated that “the meteor exploded with a reverberating 
roar near Hopkinton and a large fragment fell there.” Dyersville, fifteen miles 
east of Manchester, likewise claimed a fragment. To quote from the Dyersville 
Commercial: “A large portion of fire from the meteor fell in a field just outside 
of the corporation limits south of town. Two boys (who had seen the meteor) 
stated that this particle left a streak of smoke from the clouds to the earth. They 
ran to the spot where they supposed it had struck but after considerable time gave 
up the search.” 

Definite as some of these reports seem to be, the press items of the following 
week agree that no portion of the meteor was recovered anywhere. The final 
resting place of the meteor, if it actually reached earth, was regarded as a mys- 
tery. There is no mention of a systematic search despite the general belief that 
the meteor had embedded itself within the confines of Delaware County. 

The boisterous manner in which the meteor swept over the Manchester terri- 
tory caused considerable excitement. “A rumbling noise exactly like a peal of 
thunder, ending with a roar like that of a cannon” was heard at Manchester. 
Dyersville reported “a terrific noise, similar to that of an explosion followed by 
an echoing sound like thunder heard after a streak of lightning.” The reports 
were so loud as to bring people into the streets in each of these places. In addi- 
tion there is mention of earth tremors sufficiently violent “to rattle dishes, doors 
and windows” in both Manchester and Dyersville. These tremors were felt, 
though to a lesser degree, as far west as Independence and as far north as fifteen 
miles from Manchester. It may be of interest here to note that the writer recent- 
ly received a letter from Mrs. Curler who saw the meteor from a point fifteen 
miles north of Manchester. In this letter she stated that “just as the meteor 
passed over our heads we heard an awful loud cracking noise, and in about two 
minutes a loud roar and an awful sound like distant thunder, . . . it shook our 
windows so loud that it made us all speak of it.” It might be noted here that the 
time element mentioned in this letter favors the newspaper report that the bursting 
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explosion occurred near Manchester. 

Striking features of the Delaware County Daylight Meteor were its brilliance 
and its wide perceptible train. Comments are in accord that it streamed across the 
sky at a terrific speed. A Manchester dispatch stated that “it made a blinding 
glare and was gone before the people fully realized what it was.’ Observers 
from Dubuque maintained that the effect of its passing was “something similar to 
a photographer making a flash.” Witnesses who saw the phenomenon from 
Dubuque, whom the writer has interviewed, contend that it was considerably 
brighter than a full moon, and in appearance about as large. The color was gen- 
erally characterized as that of fire, though reports from the vicinity of Manchester 
describe the color of the fireball as of “a bright bluish green.” The train, which 
the meteor left in its wake, was described as “a long trail of bluish white smoke.” 
The train is generally reported as having been quite heavy and, according to one 
witness, “about a foot wide,” and continued to hang in the sky for some time. It 
appears that the train was not visible to observers from Dubuque. 

Up to this point all reports are fairly in accord. There is however some dif- 
ference of opinion as to the precise direction in which the aerolite travelled. Re- 
ports are about equally divided between “a westerly direction bearing slightly 
southward” and a “northwesterly direction.” The group supporting the “westerly 
direction bearing slightly southward” would have the meteor passing a little to 
the east of Manchester, while those claiming the “northwesterly direction” support 
the Dyersville observers who contend that the meteor passed almost directly over 
that city. Of the four witnesses interviewed by the writer two report a south- 
westerly direction and two a northwesterly direction. The newspaper accounts of 
the time likewise show an about equal division regarding the direction in which 
the meteor was traveling. It is possible that there were two distinct fireballs, but 
the writer considers this highly improbable since there is no report that anyone 
saw the two. It would seem, since they would have crossed paths somewhere 
near Dyersville and since both were rushing by with a loud roar, that the attention 
of some observer would have been attracted to both. That these were two units 
of a swarm does not seem likely since the alleged directions are practically at right 
angles. The writer favors the view that there was but a single meteor and leaves 
the exact direction an open question. 

The phenomenon of the meteor’s flight was nothing short of spectacular. It 
was described from Dyersville as “sputtering sparks and smoke along its path like 
a sky rocket.” Townsmen from Manchester ‘stated that it appeared to them “like 
a shower of bright scintillating atoms shooting through the air.” In both these 
places the attention of observers was directed skyward by the loud crackling noise 
which accompanied the meteor’s flight. 

The investigation of reports concerning the Delaware County Daylight Meteor 
seem to justify the following definite conclusions: 1. The meteor was a daylight 
visitor and passed over sections of Delaware County in eastern Iowa between four 
and five o’clock in the afternoon of November 28, 1909. 2. It was of considerable 
size and was seen over a territory of about one hundred miles. 3. It was of ex- 
ceptional brilliance, bluish in color, and left a pronounced train. 4. Its flight was 
accompanied by a crackling noise which ended in a loud explosive report. 5. It 
appeared to be travelling at a high velocity. 6. From all indications it exploded 
somewhere over Delaware County and probably in the vicinity of Manchester. 
7. There is no evidence that any portions of this meteor have been recovered. 

JouHN A. THEOBALD. 

Columbia College, Dubuque, Iowa. 
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Reports of Supposed Meteorites 


Almost every month the press reports the fall of a supposed meteorite; but 
in nearly all cases a hasty reading shows that there is little likelihood of the stone 
being a meteorite. 

To illustrate, let us consider first an account which appeared in the Literary 
Digest for January 3, 1931. It quotes John L. Mattox of Lincoln, Nebraska, whose 
narrative is as follows: 

“Several years ago, I was returning to Lincoln from the east, just after sun- 
set one evening, when a meteorite flashed through the sky and embedded itself in 
the hard surface of the black dirt highway, about 150 feet ahead of my car. 

“The flash so blinded me that [ automatically brought the car to a stop. Just 
ahead was a small hole in the ground, with smoke curling up out of it. 

“I got out and found the meteorite, still glowing a cherry red, buried about 
three inches in the hardest part of the roadway. 

“T dug it out with a tire iron, and later I turned it over to Professor Barbour 
of the department of geology of the University of Nebraska. I believe it is still 
in the university museum. 

“The stone, somewhat smaller than a hen’s egg, was a dull grayish-brown in 
color. Most of the surface was glazed as by terrific heat, but in some places 
fragments apparently had been broken off. 

“This meteorite came from the northeast, and passed through the air with a 
sound not unlike the whine of a rifle bullet.” 

The account indicates that Mr. Mattox was dazzled by the flash of light, and 
that he thought the brilliant meteor fell as a streak of fire into the road just ahead. 
If it gave that impression it must have been a hundred miles or more distant, for 
a meteorite loses its luminosity at an altitude of ten miles or more normally, and 
is invisible at night below that point. The account does not mention the detona- 
tions which should have been heard a minute or more after the flash of light. It 
indicates that he thought the stone struck at the time of the flash, and a small 
meteorite would have struck minutes after the disappearance of the light. The 
report is that the stone was “glowing a cherry red” and that “smoke was curling 
up out of” the hole from which the stone was removed. A meteorite is cool or 
cold if recovered immediately after falling, so if the heat was not imagination, the 
stone was not a newly fallen meteorite. The “whine” heard was probably psycho- 
logical. This, or a swish like a rocket, is often reported by persons who see a 
bright meteor from an automobile, but is discounted by the fact that persons in 
the same car hear nothing, that trained observers sitting on a quiet porch are sure 
there is no sound, and by the fact that from the distance of the meteor, the sound 
could not be heard for more than a minute. The fact that the most recent cata- 
logue of meteorites available contains nothing which can be associated with this 
Nebraska account indicates that the stone was not accepted as authentic. 

The February, 1931, issue of PopULAR AsTRONOMY contains on page 107 a note 
by Robert Speirs entitled “A Questionable and an Actual Meteorite.” The “ques- 
tionable” account is, “About fifty feet above the sea and say twenty feet from the 
ship’s side a piece of incandescent matter of orange color, or perhaps a bit bright- 
er, came down in a straight line and then was extinguished about ten feet before 
it fell into the sea. I heard no hiss as it struck the water owing to the noise of 
the water from the propellor, nor could I see anything after its luminescence 
stopped.” This may refer to a meteor which, because of its color and brightness, 
gave the illusion of being at a distance of only a few feet, although it was that 
many miles away. This is a common illusion with observers who do not know, as 
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Mr. Speir does, that “meteorites lose their incandescent glare long before reaching 
earth.” Even experienced observers sometimes admit the impression of nearness. 
He then gives the account which he accepts as a “real meteorite” seen in South 
Africa at about 9:00 p.m. in August, 1910. “I heard a screaming, whirring sound 
and the sky to the north of me became all illuminated as if from a battery of 
floodlights. I had never seen such a thing before and I immediately put my hand 
to my head to make sure I had not been struck by a native’s knobkerry, at the 
same time whipping out an Iver-Johnson .32 to spoil the fun. As I swung around 
to face the associated tribes of Shangaano, Zulus, Swarzis, etc., I saw instead a 
meteorite at about an angle of 45 degrees to the northwards of me, almost as big 
as a basketball and apparently white hot and going at some speed. I kept it in 
sight long enough to recite 

Round and round the rugged rock 

The ragged rascal ran 

A truly rural race, 
and then it went out or shall I say was extinguished. I judged it would land near 
Bloemhof and so it did, for if I can remember it properly some scientist or college 
professor went out after it, and found it too if my memory plays me no tricks. 
When found it measured actually when shorn of its luminosity, about as big as 
a soccer football.” This account suggests that he saw a brilliant meteor at a 
distance too great for hearing the detonations, if indeed it came low enough that 
detonations were heard by anyone. The whirring sound at the time of the illumi- 
nation must, as we pointed out, have been psychological or from some other 
source than the meteor. The stone found by someone near Bloemhof may have 
been a meteorite, but it probably was not as such reports follow almost every 
bright meteor, and few prove authentic. A late catalogue of meteorites contains 
no reference to any which can be associated with this report. 

An Associated Press report sent out on April 15, 1931, and appearing in such 
morning papers of April 16, as the Chicago Tribune, and the Des Moines Register, 
is as follows: 

“A small meteor, clipping through a main transmission line near here early 
today, left the town without electric power for several hours. 

“Falling into a pasture after snipping the wire, the meteor buried itself sev- 
eral feet in the ground, where it burned for two hours. Flames at times leaped 
40 feet in the air. 

“After it had cooled, farmers dug it out and found the largest piece to be 
about 14 inches long, four inches thick and eight pounds in weight.” 

In this report the first thing to attract attention is the story of the fire. A 
genuine meteorite could, as has been said, have nothing to do with the fire. A 
broken power line might start a grass fire, but it is hard to believe that such a fire 
would burn two hours immediately under the break or that flames at times leaped 
40 feet in the air. The measurement of the largest piece indicates that if it was 
meteoric it should have weighed much more than eight pounds, and another in- 
consistency is the statement that the meteor buried itself several feet in the ground. 
An eight-pound meteoric stone would probably not have buried itself at all in the 
sod of an ordinary pasture. It is also noticeable that there is no reference to any- 
one seeing a meteor or hearing detonations. With an authentic meteorite the de- 
tonations should have been severe enough to attract considrable attention in neigh- 
boring communities. 

These accounts illustrate the points a person should keep in mind when read- 
ing the story of a supposed meteoric fall. Among the most important are: First, 
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that even where meteorites reach the surface of the earth a meteor loses its ball- 
of-fire appearance while still at a height of several miles. Stones fall from there 
to the surface of the earth as dark bodies, reaching the earth cool or cold, and 
after the detonations have aroused the community. The detonations are heard 
more than a minute after the light of the meteor. Perhaps, we should consider 
the fact that a meteorite is not hot as the second point in importance; and as third, 
the fact that detonations attract attention. Fourth, small meteorites strike with a 
velocity normally not much greater than that of large hail stones; and _ fifth, 
meteorites normally fall almost vertically at the time of striking. Even where 
authentic meteorites are recovered, some errors appear in the first accounts sent 
out, but if the discrepancies are too great it is very improbable that the stones 
found are meteoric. 

The indexing of “meteorites” in the Astronomischer Jahresbericht is of little 
value. Only one reference to an authentic meteoric fall in America in recent 
years was found listed under this heading. The earlier articles on this fall, al- 
though appearing in three of the journals indexed, were overlooked; but a later 
reference was indexed—the only real meteoric fall of the seventeen recent Amer- 
ican “meteorites” in the Jahresbericht list. 

C. C. WYLIE. 

University of Iowa, April 23, 1931. 





ZODIACAL LIGHT NOTES 
By W. E. GLANVILLE. 


The period of the year when the Zodiacal Light is most favorably placed for 
evening observation in our latitudes is passing. During the past month unfavor- 
able weather has made observations almost impossible at this station and accord- 
ing to letters received this condition has been general all over the country. On 
March 23 from 8:30 p.m. to 8:45 p.m. the Zodiacal Light was observed by screen- 
ing the moon, four days old. Its shape suggested a broad-based beehive. From 
the Hyades it extended across to 5° south of Alpha Trianguli. The Pleiades were 
completely within the Light. The boundaries were very diffuse owing to com- 
mingled moonlight. Horizon breadth was estimated at 30 degrees. On April 8 
at 7:45 p.m. the sky was clear except for some scattered cloud bands from south- 
west to northwest. Again the Hyades were clear of the Light, the Pleiades with- 
in it. Aries also was covered. The peak was a few degrees due east of the 
Pleiades and north of the Ecliptic. The diffuse northern boundary reached slightly 
more than half way between the Pleiades and Algol. On April 11 at 8:15 p.m. 
haze obscured the horizon to an altitude of about 10 degrees. Again the Hyades 
were clear of the Light and the Pleiades well within it. The peak pointed to Beta 
Aurigae; the north boundary skirted Zeta Persei. The axis of the Light was 
north of the ecliptic. 

As the earth swings round in its orbit between our vernal equinox and sum- 
mer solstice the evening Zodiacal Light moves towards the northwest. While its 
place is always indicated by the ecliptic it is noted that the major part of the 
body of the Light shifts progressively north of the ecliptic as does also the apex. 
Earlier in the season the ecliptic almost bisects the Light, the apex being on the 
ecliptic. On through June, July, and August the Light will spread more and 
more around the northern horizon. Then, after the autumnal equinox, it will be- 
gin to appear in the east in the morning before dawn and may be well observed 








Zodiacal Light Notes 301 





through the winter solstice after which time it slopes more and more southward 
with the axis of the body north of the ecliptic. In the south temperate latitudes 
conditions are reversed. 

THE ZopiAcAL LIGHT IN THE SOUTHERN HEMISPHERE.—By the courtesy of 
Mr. S. S. Hough, H. M. Astronomer, Royal Observatory, Cape Town, the writer 
received a few years ago reports of an interesting set of observations made by 
Mr. John Warren, an experienced observer of the Zodiacal Light at Robbers 
Island, Capetown, where Mr. Warren served many years as lighthouse keeper. A 
study of Mr. Warren’s carefully prepared charts of the evening Light in August, 
September, October, and November, 1916 and 1917, shows convincingly that the 
evening Light has the apex slightly north of the ecliptic in August but is fairly 
central on the ecliptic in September. Thereafter it shifts more and more south- 
ward during the remainder of the season until the major part of the Light is 
south of the ecliptic. On August 8 the north boundary of the Light was marked 
by a line running from the horizon to about 3° south of Beta Leonis, thence to 
the apex a little west of Theta Virginis; the south boundary was marked along 
the north of Theta Crateris to the apex ; the median line was marked by Beta, Eta, 
and Gamma Virginis. On September 11 the ecliptic showed on the median line 
past Alpha Virginis to the apex a few degrees east of Alpha Librae. On October 
20 the main body of the Light had shifted south of the ecliptic and extended from 
the eastern part of Libra, through Scorpio, terminating in the apex between the 
Scorpion’s tail and the variable X Sagittarii. On November 11 the Light was seen 
from the eastern half of ‘Scorpio into Sagittarius, the south boundary passing 
between the Scorpion’s tail and Sagittarius past Gamma Sagittarii on to the apex 
at Sigma and Phi Sagittarii in the Milk Dipper. Mr. Warren’s reports for August 
are corroborated by reports for the same month made by Dr. H. F. Donner, La- 
mont-Hussey Observatory, Bloemfontein, South Africa, in 1928. On August 6, 
Dr. Donner found the Light extending from the horizon about 7° east of Regulus 
to the apex, say, 5° west of Theta Virginis and slightly north of that star. The 
northern boundary passed about 3° south of Beta Leonis, the axis of the Light, 
except on the horizon, being north of the ecliptic. The foregoing observation re- 
ports from the south temperate zone together with our knowledge of conditions 
in the north temperate zone justify the following conclusion: As the season ad- 
vances from January to June in north temperate latitudes the major part of the 
body of the evening Zodiacal Light shifts northward of the ecliptic. As the sea- 
son advances from June to December in south temperate latitudes the major part 
of the body of the evening Zodiacal Light shifts southward of the ecliptic. In the 
tropics the major part of the body of the Zodiacal Light undergoes scarcely any 
shift north or south. 

Tue So-CALLED PERMANENT ZopIACAL BANp.—Occasionally one finds mention 
of a permanent Zodiacal band here and there along the ecliptic. One such sup- 
posed band has been located from the middle of the Aries area on through Taurus 
to the Galaxy. On any theory of the nature of the Zodiacal Light which has so 
far been advocated it would be exceedingly difficult to account for such a band as 
a permanent luminosity. The suggestion is offered that such a band is an optical 
illusion produced by the commingling of light from many faint stars along or 
near the ecliptic in the zone indicated. 

For the past six months Dr. J. H. Moore, Lick Observatory, has tried to ob- 
tain satisfactory observations of the Zodiacal Light spectrum. Weather condi- 
tions have, however, been unfavorable. In a note recently received, the Director, 
Dr. R. G. Aitken, says: “We shall keep on with this work until we get results.” 

The Rectory, New Market, Maryland. 
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GENERAL NOTES 


Professor A. Drosd, of the University of Leningrad, has been appointed di- 
rector of the Pulkowa Observatory as successor to Professor A. Ivanoff who has 
resigned. (A.N., No. 5774.) 





Professor William de Sitter, director of the University of Leiden Observa- 
tory, has been awarded the Gold Medal of the Royal Astronomical Society, and 
has been appointed George Darwin Lecturer for 1931. According to The Journal 
of the British Astronomical Association, these honors have been bestowed “for 
his theoretical investigations in the orbits of the satellites of Jupiter and for his 
contributions to the theory of relativity.” The George Darwin Lecture is to be 
given at the Burlington House, London, on May 8 at 5:00 p.m. 





Telescopes in Japan.—A catalogue of telescopes in Japan, recently compiled 
by Yasuaki Iba, Ohte, Suma, Kobe, shows that there are sixty-three refractors of 
four inches aperture and larger. The two largest, one of twenty-six and one of 
fifteen inches aperture, are at Mitaka, and are the property of the Tokio Astro- 
nomical Observatory. Both of these were made by Carl Zeiss Co. There are also 
sixty-one reflectors of six inches aperture or larger, and twenty-seven cameras 
used for astronomical work. This extensive equipment betokens a very active in- 
terest in this science among the people of Japan. 





“The Telescope” is the name given to a new quarterly publication of which 
the first number has recently been received. This periodical is published by the 
Perkins Observatory of Ohio Wesleyan University under the supervision of Dr. 
Harlan T. Stetson, the director of the Observatory. The purpose of the quarterly 
is primarily to give accounts of the progress of the work of the Perkins Observa- 
tory. It will also contain summary reports of the most important results obtained 
at other observatories which are of general interest. 

The first issue contains a description of the plan by which research may be 
carried on at the Perkins Observatory by students at the Ohio State University 
at Columbus. It also states that the work on the 69-inch mirror now in the hands 
of Mr. Fecker is drawing toward completion, and that it is hoped to have the 
morror completely installed at the Perkins Observatory by June of this year. 

PopuLar ASTRONOMY extends congratulations and its best wishes to Professor 
Stetson upon the new projects which he is undertaking. 





BOOK REVIEWS 


Handbuch Der Astrophysik, Band III, Zweite Hilfte, Grundlagen der Astro- 
physik. 358 pages. (Julius Springer, Berlin, 1930. 62 marks, bound.) 

The appearance of this “Handbuch” is most welcome at this time, bringing 
as it does a touch of finality and order to the term nomenclature of atomic spectra 
which has been somewhat confusing during the past few years. 

Certainly no one is more competent than Prof. W. Grotian, whose sterling 
achievements in the field of atomic structure are well known, in dealing with the 
series relations of atomic spectra as presented in the first portion of this book. 
Beginning with the simplest atom, that of hydrogen, the theoretical implications 
underlying the spectrum are traced out, followed in turn by the more complicated 
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atomic systems with their multiplet structures. A noteworthy feature is the in- 
clusion of many clear-cut level diagrams, together with the multiple sub-levels, of 
the important elements by the originator of this schematic method of representing 
atomic levels. One slight criticism may be advanced: the term values are num- 
bered from the ionization level of the atom instead of from the level of lowest 
energy. The latter arrangement possesses the advantage of having the excitation 
potentials proportional to the term values. The final pages are given over :to dis- 
cussions of Moseley diagrams and the laws of the irregular and regular doublet 
structures. 

To Prof. O. Laporte, of the University of Michigan, we owe the very fine 
presentation of the theory of multiplet spectra which comprises the second sec- 
tion of this volume. It was, of course, through the ordering of complex atomic 
spectra that the need for half integer quantum numbers arose, now naturally ex- 
plained on the basis of the wave-mechanics. The present widely adopted Russell- 
Saunders scheme of combining the electronic spin with the atomic orbital mo- 
mentum to give the resultant angular momentum of the atom in Bohr units is 
adhered to by the author. Prof. Laporte treats first with the qualitative structure 
of complex atoms. The Pauli Exclusion Principle and the building up of periodic 
systems are discussed at some length. This is followed by a chapter on the 
mathematical theory underlying the above discussion in which quantitative term 
formulae are presented. A third chapter is devoted to the Zeeman Effect, a fourth 
to intensity rules in multiplets, a fifth to series of complex spectra, and a final 
chapter to the consideration of periodic systems and their spectra. A very useful 
bibliography pertaining to spectrum analyses of all the elements so far investigated 
completes the author’s report. 

The third section of this volume deals with molecular spectra by Dr. K. 
Wurm of Potsdam, who has compiled all the existing data relating to molecular 
structure into a compact and well organized form not at all difficult to digest. The 
topics taken up in order are band systems and band structure, electronic terms, 
intensities, the isotope effect, and the spectroscopic determinations of the dissoci- 
ation energy of molecules. The reader will find appended an important list of all 
the literature referring to band analysis. 

The last section, by Prof. E. A. Milne of Oxford, contains a brief and highly 
mathematical treatment on the theory of pulsating stars. Contributors to this 
problem have been Rosseland, Jeans, Eddington, and Vogt, and their results are 
discussed together with some new material presented by the author himself. First 
the general hydro-dynamical theory is given. There is, however, some basis of 
contention in the correctness of the author’s views for it may not be amiss to draw 
attention to the statement by Vogt (A.N., 5766) that the fundamental equations 
connecting the variations of temperature and density of gases moving in a field 
of radiation as set forth and developed by Milne are incorrect thus invalidating 
the results derived in the general theory. Next the adiatic oscillations of a 
gaseous star on the basis of Eddington’s theory are considered, and finally, the 
related problem of the stability of stellar structures, following Jeans and Vogt in 
*nis connection. 

Taking everything into consideration, one may readily believe that such a 
“Handbuch” will prove to be of invaluable aid to the spectroscopist and astro- 
physicist alike and will no doubt be used by them as a constant source of 
reference. L.. B. 
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A History of Science and Its Relations with Philosophy and Religion, 
by W. C. D. Dampier-Whetham. (The MacMillan Co., 1930. Price $4.00.) 

The story of the origin and development of modern science has hardly found 
its way into general literature. The volume here under consideration is an ex- 
cellent presentation work which will, without a doubt, make a distinct contribution 
by informing the general public about the place of scientific knowledge in the his- 
tory of western civilization. The book will be of interest not only to men of 
science but also to a wider circle of readers. 

The first four chapters take the reader through the Ancient World, the Mid- 
dle Ages, the Renaissance, and the Newtonian Epoch. Nineteenth-Century Physics 
and Biology each receives a chapter and another chapter is devoted to a discussion 
of the relation of Nineteenth-Century Science to Philosophic Thought. The next 
two chapters are devoted to the more recent developments in Biology, Anthropolo- 
gy, and Physics. In the final chapter the various threads of philosophic thought are 
followed into the twentieth century, just as, earlier in the volume. Chapter VII 
follows these threads of thought through the nineteenth century. 

A study of social origins reveals that the beginnings of science, in the com- 
mon-sense use of the term, may be found in primitive society in the recognition 
of a secular realm separate from the realm of the sacred. Just passing attention 
is given by the author to the forerunners of science in his statement that “magic, 
religion, and astrology are clearly three forerunners of science.” Recent develop- 
ments in social anthropology would indicate some advance over the position 
assumed by the author. 


The story of science in the Ancient World is told in impressive fashion. The 
syncretistic nature of the theology of Christian faith and ethics is clearly recog- 
nized in the author’s discussion of the Middle Ages, when he says, that the the- 
ology of the early Fathers was framed “in terms of Hebrew Scripture, Greek 
philosophy, the mystery religions and the underlying primitive rites.” Eventually 
“philosophy became the handmaid of theology, and natural science vanished from 
the earth.” In the Renaissance are seen the true beginnings of modern science, 
in the sense that natural science finds its own method of observation and experi- 
ment, leading finally to the first great synthesis in Newton’s formulation of the 
laws of gravitation. 

Physics and Biology receive the major attention in the author’s treatment of 
the nineteenth century but due recognition is given to the fact that even in the 
first half of the century Psychology, Sociology, Economics, and Politics as well as 
Philosophy began to feel the influence of science. In the discussion of recent 
tendencies the author points out the signs that seem to indicate another synthesis 
in the creation of some one fundamental concept, again in the field of physical 
science. Here, however, he points out that physical science is but one aspect of 
reality and that it does not represent the whole of existence. Thus a secure place 
is left for religion and it is defined with little hesitancy. This is more than can 
be said about some of our leading social scientists at present. 

J. F. Bawzer. 

Department of Sociology, Carleton College. 





Standard Four-Figure Mathematical Tables, by L. M. Milne-Thompson 
and L. J. Comrie. (MacMillan and Co., Ltd., London. xvi, 245 pp. 4to. Price 
10s, 6d.) 


Four Figure Tables of the Natural and Logarithmic Trigonometrical Func- 
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tions with the Argument in Time, by L. J. Comrie. (Published by the Author, 
London, 32 pp. 4to, paper. A supplement to the above tables.) 

Contents: Common logarithms; antilogarithms; logarithms of the functions 
log (sinx/x) and log (tan x/x), enabling the user to get very readily log sin x 
and log tan x for small angles; addition and subtraction logarithms, enabling the 
user to pass from the logarithms of two numbers to the logarithm of their sum 
or difference without going through the antilogarithms; the following powers of 
numbers from 1.00 to 12.00 and their products by 10 and 100: 1, %, %, 2, 3. 4, 
5, —1; the following functions of the integers 1 to 100: the powers 2, 4, —%, 3, 
log (n!), 0.6745/Vn, 0.6745/Vn(n—1), important in the theory of errors, 
2/n, and 1/n; cosec x, cot x, log sin x, log tan x for angles less than 3° at inter- 
vals of 0°01; the trigonometric functions and their logarithms from 0° to 45° at 
intervals of 0.1; the same functions at intervals of 1’; the same functions at in- 
tervals of 0.0001 and of 0.001 radians, according to the magnitude of the angle, 
and running as far as 7/2; the exponential and hyperbolic functions and their 
common logarithms at intervals of 0.001 from 0 to 1, at intervals 0.01 to 6, and 
at intervals 0.1 to 20; multiples of M (loge) at intervals 0.0001; the inverse 
trigonometric functions, the inverse hyperbolic functions, and the natural 
logarithms from 0.000 to 1.500, from 1.50 to 5.00, from 5.0 to 15.0 and from 15 
to 60, including also the natural logarithms of 10 and 100 times these numbers; 
the Gudermannian and its inverse; multiples of 1/M; the gamma function from 
1.00 to 1.99 and from 0.5 to 10.0; the error function; coefficients for interpola- 
tion with second differences; tables for converting radians to degrees; propor- 
tional parts. 

Following the tables is a list of 139 indefinite and definite integrals; formulas 
for approximate integration; series; formulas from algebra, trigonometry, men- 
suration, and the calculus; a short table of binomial coefficients, and a list of 
primes as far as 4051. 

The authors, connected with the Royal Naval College and the Nautical Al- 
manac ‘Office at Greenwich, respectively, are versed in the art of computation, and 
have shown the fact in the construction and explanations of the tables. They tell 
us in the preface that many of the tables are entirely new, in fact that 50,000 
values were especially calculated, mainly to seven figures. In all cases where it is 
important, tabular differences are given. It is somewhat to be regretted that the 
tables of proportional part are put at the end of the book, rather than on the 
pages where they are needed, but this inconvenience is minimized by a replica of 
the table on a card, which comes with the tables. The large size of the page has 
permitted the simultaneous tabulation of a number of functions, with a consider- 
able saving of space. The typographical work is excellent. The tables evince a 
good deal of sane originality, and will be most useful wherever four-place accur- 
acy is sufficient. Seldom has so much of value been concentrated in a book of 
such moderate thickness. 


O. D. KELLoce. 


Mathematical Tables and Formulas, by R. D. Carmichael and F. R. 
Smith. (Ginn & Co., Boston. 269 pp., 8vo. Price $2.00.) 

The contents of this book, omitting a few short tables, are as follows: Five 
place logarithms, arranged in parallel columns with the numbers, accompanied by 
tables of proportional parts; five place tables of the logarithms of the trigono- 
metric functions, with tables of proportional parts; five place tables of the 
logarithms of the sines and tangents of small angles; five place tables of the 
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trigonometric functions; four place tables of the same functions, and also of 
antilogarithms and of trigonometric functions in radian measure; six place tables 
of the reciprocals and the second and third powers and roots of three place num- 
bers; the same for the natural logarithms; five place tables of the exponential 
function, the hyperbolic sine and cosine and their common logarithms, for values 
of the argument ranging from —10 to 10; a ten place tables of the logarithms of 
primes under 1000. These tables are preceded by adequate explanatory matter. 
There follow 59 pages of formulas from algebra, mensuration, plane and spherical 
trigonometry and the hyperbolic functions, analytic geometry, differential and in- 
tegral calculus, including 360 formulas for indefinite and definite integrals. 

This indication of contents will be more useful to the reader than would de- 
tailed criticism of arrangement, on which, moreover, opinion would differ. Suf- 
fice it to say that the typographical work is of high quality, that the authors have 
given themselves particular pains to secure accuracy, and that for the functions 
involved, these tables give excellent value for the price charged. 

O. D. KELLoGe. 





ESTRELLAS 


Give me a place with a view to the east and the south, 
And at dark let me look at the gray-black velvet of the sky, 
On which a master hand has flung his jewels for admiration. 


For the stars that sink to their graves in the west are sad, 
And those in the north are cold and dutiful: 
Always above to guide and tell of the seasons. 


But the stars that are rising in the east—ah, “rising,” 
What a word!—They have been gone but now are come again, 
Entrancing in their cheerful newness, new yet old. 


And the stars in the south are tinged with a mystery, 
Sparkling a luring invitation of what may be beyond. 
Even the south breeze, feeling clean and soft as the 
Touch of flowing sand when poured from palm to palm, 
Whispers to us of the hopes and glittering dreams, the stars 
That may be there beyond the horizon, never seen. 


Centaurus, Scorpio, summer Galaxy 
Let me watch till the twilight bow of dawn 
Encolors all. 
Oscar E. Monnic. 
Ft. Worth, Texas, January 18, 1931. 








